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The Globe Tumbler 


@ Globe Improved Tilt 
ing Tumbling Barrels are 
adapted for cleaning, 
smoothing and brighten 
ing or polishing small 
metal parts, such as small 
Drop Forgings, Castings 
and Stampings. 

@ The Globe Tumbler 


may be run in various 





positions thus regulat 
ing the degree of action 





on the barrel’s contents. 





@ It’s no trick at all to remove and replace samples while the 
machine is running and when the tumbling is completed, the 
barrel is easily dumped into a small receptacle without scatter 
ing the parts all over the shop. 

@ Tis a one-legged machine and takes up but little floor space 
We make six sizes of Tilting Tumbling Barrels (besides the 





Horizontal Tumblers) and while most people buy the all-metal 
ones, We make an oak barre/ for certain kinds of work. @ The fittings include tight and loose pulleys. For 
a slight additional cost we furnish a Sieve Cap which is a great convenience when saw-dust or leather 


meal is used as a cleaning medium. ‘The parts can be seen tumbling. @ It there's a better tumbling 


a 
barrel than the “Globe’’, we haven't heard of it. Write for our Tumbler Booklet which 


Do You Know What SHERARDIZING Is? 


It signifies a RUST-PROOF and attractive finish on Iron and 
Steel parts. Ask for samples showing finish. Ask for circular. 


roves it 

















DIES AND STAMPINGS PRESSED STEEL PRODUCTS 
SPECIAL MANUFACTURING FOR MANUFACTURERS 
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THE GLOBE MACHINE & STAMPING CO., 


CLEVELAND, OHIO 
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2%x 26 Open 


Turret Lathe 


With Gross-Sliding Turret. 








A Universal Machine suitable for doing a great variety of work on bars, forgings 
and castings, without continually requiring special appliances 
and expensive cutting tools 
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2: x 26-inch Open Turret Lathe with Bar Equipment. 


This machine possesses practically all the flexibility and adaptability of the en- 
gine lathe. Its extreme rigidity, powerful spindle drive quick changes of speeds 
and feeds, heavy cross-sliding turret, and numerous adjustable stops, admit of nar- 
rower limits of error, as well as a marked reduction in the cost over work 
produced on the average turret or engine lathe. 


Complete illustrated catalog **The Open Turret Lathe” on request. 


PRATT & WHITNEY GOMPANY, 
HARTFORD, GONN., U.S.A. 


OFFICES—Trinity Building, 111 Broadway, New York. Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 
616 North 3d 8t. Philadelphia: Ast and Callowhill Sts. Birmingham, Ala., Brown-Marx Bldg. Agents: California, Nevada and Arizona, Harron Rickard & 


McCone, 436 Market St., San Francisco, Cal., and 164-8 North Los Angeles St., Los Angeles, Cal. The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Win- 
nipeg and Vancouver. Japan, F. W. Horne, 70 C Yokohama 
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| The Aerochuck and a Few of Its Many Uses 


Alligator Jaw, Master Hinge Collet, Releasing and Star Chucks; also 


Pneumatic Clamps for Milling Machines. 


Work They Are Capable of. 





- es 


The Manufacturers Equipment Com- 
pany of Chicago has improved and de- 
veloped the chucks and clamps which are 
opened and closed by compressed air, to 
a degree that makes them a very handy 
and valuable tool for holding 4 large 
variety of work while it is being machined. 

The chucks are made in a number of 
different styles, and several different sizes 
of each style, and there is hardly any limit 
to the variety of work, or unshapeliness 
of the piece, that can be held in them. 
They grip the piece instantly and firmly, 
irrespectively of the oddity of its shape 
and keep a steady pressure on it until re- 
leased by turning off the air, after which 
the work can be removed without stop 
ping the machine. 

The construction of the chucks and 
clamps is such that they can be put on 
any make or size of machine at the works 
where they are to be used, and in a few 
hours. 

While the work shown in the illustra 
tions, and that for which these tools were 
originally designed, is plumbers’ supplies, 
they can be used on many other classes 
of work, and will hold iron or steel pieces 
as well as brass. The work is always 
held tight enough to prevent it from slip 
ping or moving while being machined 


CoLLteT CHUCK 

The draw-in collet chuck, with a master 
hinge collet, with four jaws, is shown on 
the right-hand side of Fig. 1. The jaws 
are shown taken out of the body of the 
chuck, in order to show the simplicity of 
its construction, and the piece, which the 
jaws are designed to hold, is standing be- 
tween them and the body. 

As will be seen in the illustration, four 
loose jaws are fitted to a round opening, 
in the four collet jaws, and these are 
shaped so as to fit and grip the piece to be 


+ ,. 


machined. The loose jaws are held in 
place by screws which pass through the 
collet jaws, and the chuck body has four 
holes in its side so that the screws can 
be taken out, the loose jaws removed and 
others put in their place, without taking 
the chuck apart. 





OS 








FIG } MASTER-HINGE COLLET 


Thus one chuck can be made to hold a 
large number of different sized and 
shaped pieces, by making loose jaws to fit 
each, 

This chuck finds its greatest useful 
ness on round work, but it can be used 
equally as well on square, hexagonal and 
other shapes of a similar nature. In Fig 





. a 2 


2 it is shown mounted on a lathe, and 
holding a piece of work, while the air 
cylinder, with its piston, is attached to 
the opposite end of the spindle 

The body of the chuck is first screwed 
on the spindle, after which the jaws are 
inserted and the small end screwed into a 











\EROCHUCK FITTED TO LATHE 


rod, in the center of the spindle that is 
attached to the piston which is located in 
the cylinder on the other end of the 
spindle The air pipe runs around the 
front-spindle bearing and a valve is placed 
directly in front of said bearing. By mov 
ing the lever on this valve forward tl 


1 ; 


air in the cylinder pushes the piston for 




















Fie I ALLIGATOR-JAWED AND 


MASTER-HINGE COLLI CHUCKS WITH THE WORK THEY ARE MADI » He 
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ward, consequently the jaws of the chuck 
forward and the 


taken Another piece 


ire pushed work is 


loosened and out 
f work the air-valve 
lever pushed backward. ‘This the 
piston to the back of the cylinder and the 
work is gripped by the jaws drawing into 
the body of the chuck, over a bevel of 45 
the of the body Mhis 


is inserted and 


forces 


degrees in front 
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allows the lathe to run continuously and 


the 
taken 


inserted, gripped, and 
and with 


work can be 


out without stopping it, 
corresponding saving of time. 
If, for the lathe to 
be stopped, or started, it can be done by 
located top 


This pulls 


any reason, needs 


moving the lever that is on 


of the front-spindle bearing 
the wires shown at the back of the lathe 


3, 1908. 


July 2. 
and shifts the overhead belt from the 
tight to the loose pulley or vice versa. 


ALLIGATOR-JAWED CHUCK 


In the left-hand half of Fig. 1 is shown 
the same style of body with two alligator 
jaws fitted in it. The jaws are shown to 
the right of the body with the work which 
loose fit. Another pair of 


these jaws 




















FIG. 3 


\LLIGATOR-JAWED CHUCK FITTED 


TO WARNER & SWASEY 




















PrOR-TAWED CHUCK ON LATHI 


A\LLIGA 


WORK 


WiTH JAWS CLOSED GRIPPING THE 


TURRET 


LATHE, JAWS OPEN 


loose jaws is shown in the foreground, 
with the piece they hold. A side view of 
this chuck, assembled, is shown in Fig. 7. 

lhe loose jaws which fit the piece to be 
machined, are into the chuck 
jaws so they will not slip sideways, and 
they are held from slipping out by screws 
that go through the chuck jaws into them. 
The jaws are drawn in to clamp the work 
and forced out, to take it out of the chuck, 
the same manner as the collet chuck 


dovetailed 


in 
shown in Fig. 2. 

The alligator-jawed chuck is designed 
to hold long or crooked pieces that could 
not enter the bodies of the collet or star 
chucks, and as both sides are open it will 
hold any piece that can be swung in the 
lathe 

A Warner & Swasey turret lathe 
shown in fitted with an alligator- 
jawed chuck, with the jaws open to re- 
ceive the work, and a part of the same 


is 


Fig. 3, 


lathe is shown in Fig. 4, with the jaws of 








—s 















FIG > SOME OF THE 


IRREGULAR SHAPES HELD IN THE ALLIGATOR 


AND COLLET CHUCKS 
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the chuck closed, to clamp the piece to be 
machined. As will be seen in these two 
illustrations, the 


with their valve, valve lever, piston and 


air pipe and cylinder 
piston-rod, as well as the belt shifter, are 
arranged in the same way as shown for 
the collet chuck in Fig. 2. This makes 
the chucks interchangeable and these two, 
as well as the star and releasing chucks, 
can be used on the same machine for dif- 
ferent classes of work. This makes the 
kinds of work that can be handled on one 
machine almost impossible to enumerate 


A few of the many different kinds of 
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are shown standing around it. This chuck 
has two jaws that are beveled on the 
under side to make them close, by a move 
center, when they are 


Mf the chuck by the 


ment toward the 
drawn into the body 
air. A hardened-steel block is set into 
each side of the face of the body These 
blocks are beveled to fit the bevels on the 
inside 


jaws and coil springs are located 


the body, underneath the jaws, so that 
when the air releases them they will move 
out of the body and spread apart with a 
hinge-like motion. The chuck is mounted 


on the lathe in the same way as the other 


III 


made in any size that will swing in the 


} 


machine, and loose jaws can be made to 


fit any kind of an odd-shaped piece. This 
makes it possible to machine a large va- 
riety of work in one chuck, and as the 


arts are few with no _ complicated 
: 


mechanism it does not clog up with chips 


or get out of order ver) 


} 
casily 


RELEASING CHUCK 
I he eleasing chuck, with th piece of 
tted to hold, 


right-hand half of Fig. 7, and it is 


work it is is shown in the 


mounted on lathe with the same air 
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rHE STAR CHUCK WITH A FEW OF THE PIECES 


17 

















FIG. 7 \LLIGATOR-JAWED AND RELEASING CHUCKS WITH THE PIECES HEI 
work which have been held in the collet chucks described above As will be seen, cylinder, piston, et show in 
and alligator-jawed chucks, while the va the jaws, when drawn in, are flush with Fig. 2 
rious machining the face of the body This chuck comp 1 of a center 


operations were per 
Most of 


goods, but the illus 


formed, is shown in Fig. 5 


these are plumbers’ 
tration shows the variety of shapes that 
successfully handled and that the 


chucks is not confined 


can be 
usefulness of the 
to any one class of manufactured goods 


Star CHUCK 


The star chuck is shown in Fig. 6, hold- 
work and 


ing a piece of other pieces 


which were machined in the same chucl 


others, has loose 


Chis chuck, like the 


jaws that are made to fit the work and 


dovetailed in, and held in place 


they are 
by a screw in each jaw, in the same man- 
illigator-jawed chuck As the 
work and jaws are drawn inside the body 
of the chuck, it 


stronger than the alligator-jawed chuck, 


ner as the 


more powerful and 


but the size of work it will hold is lim 


ited to the inside diameter of the body of 


the chuck The chuck, 


however, can br 


bor, the end otf wht is threaded t 


hold the work; over this ts fitted a mov 
able sleeve that is moved in and out by 
the two fingers shown on opposite sides of 
the chuck [hese fingers are given thei 


motion by the air pulling in or pushing out 


the rod shown, in the center of, and on 
the left-hand end of the chuck in Fig. 7 
[his rod is operated through the center 
f the spindle of the lathe 

When huck the 


working with this 
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sleeve is pushed out as far as it will go 
by the air; the piece of work, shown with 
the chuck, is screwed on the end of the 
lathe is running, thus 
to hold it 


the lathe 


arbor while the 


jamming it against the sleeve 
tight ; the machine work is done; 
reversed; the air used to pull the sleeve 


back, work 


removed by merely gripping it, 


thus releasing the which is 
and thes« 
operations are repeated for the next piece 

Thus, it will be seen that it is not neces 
sary to stop the lathe and screw the piece 


on by hand for fear of jamming it so tight 


that it cannot be taken off without a 
wrench, or a hammer, or both. Likewise 
it does not need to be stopped to take the 
piece off. Anyone can see at a glance the 
saving in time that can be effected by the 
use of this releasing chuck. 

The arbor with its sleeve can be taken 


out and another screwed in its place, that 
has been made to hold a pic ce of different 


size or shape 


\ir CLAMPS 


which 


\ir clamps, work on the sam 
principle as the aérochucks described 
above, have been applied to the milling 
machine by this same company. 


In Fig. 8 is shown a valve standing up 


right in a double-head, valve, milling ma 


chine. The valve is held firmly in posi 
tion, while milling the hexagonal flanges, 
by slipping it over boss, located on the 
bed of the machine, and then turning on 
the air to force down the piston and rod 
with its cap, which fit ver the end of 
the valve 

The apparatus is practically the same as 
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that used for the 


ence being in the 
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AIR CLAMP AS APPLIED 
iucks, the only differ- 
cap, which is forced 


down on the work instead of the drawing 


that th 


clamping the work 


in motion 


For different size 


h ive 


( LilUCAS 


s of work the 


b SS, 


when 


in 


TO 


the 


\ VALVE 


bed of 


work slips, 


on the end of t 


others. 


MILLING 


the 


and the cap, which is screwed 


M ACHINE 


machine, over which the 


he piston, are changed for 


This application of air does away with 


all threaded arbors for 


holdi 


ng the work, 
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as well as the hand wheel for clamping 
the same. 

An application of the air clamp in which 
the work is held in a vertical position is 
shown in Fig. 9. 

On this machine, the lever directly in 
front of the work operates the air clamp 
and by releasing the air the valve can be 
indexed over to the second and third cuts 
which form the hexagon, or it can be 
taken out and a new one inserted. The 
lever to the left of the operator moves the 
piston in the cylinder on the end of the 
machine and this in turn moves the head 
up to the correct position for making its 
cut with the milling cutter. When this is 
done the air is used to move the head 
back so the work can be turned over or 
taken out 

With this apparatus a boy has milled 
500 bath cocks in 10 hours and every one 
of the faces milled was perfectly square. 
A saving of metal has also been effected 
and in some instances this has been as 
high as 2 ounces on each cock. The grind- 
ing has also been reduced, thus enabling 
the polishers to turn out more work 


CONCLUSIONS 


Where a number of pieces of the same 
kind are to be machined these aérochucks 
will, no doubt, give good results as to the 
ease with which the pieces can be chucked 
and centered and consequently effect a 
saving in time 

The chucks described and illustrated in 
this article are made in standard shapes 
and sizes, but should any class of work 
require special shapes or sizes they would 
doubtless be supplied by the Manufactur 
ers Equipment Company, 23-27 North Jef- 


ferson street, Chicago, III. 





Some Unquestionable Advice 
By J. G. Dorneprrer 


You have undoubtedly noticed that 
when a man decides to go into business 
he hunts up a banker for advice. Such a 
man usually fails, because he does not 
know that he must be more familiar with 
the business, even before entering into it, 
in order to succeed, than any money 
juggler has hopes of ever being. 

There are very few bankers who are 
competent to give advice on anything but 
the handling of other people’s money; 
judging from the number of failures, 
many of them seem incompetent even at 
that In a recent editorial in the 
AMERICAN MACHINIST a manufacturers’ 
bank was strongly recommended. This 
suggestion must certainly appeal to a 
great many after experiences passed 
through during the recent financial dif- 
ficulties. Now one needs to have but 
little experience to know that a great 
many small and medium sized manufac- 
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turing enterprises get little, if any, as- 
sistance from bankers; it needs no far- 
fetched arguments nor the arguments of 
an extraordinary faith to believe and 
know that money or wealth is not pro 
duced behind the bank counter. Instead 
of studying the needs of the small man- 
ufacturers who shows signs of worthi- 
ness, the large majority of indolent money 
jugglers loan their deposits to a few pets, 
or use it for stock manipulation or invest 
it in real estate. If there is anything left 
those not under the head of the afore- 
mentioned enterprises get some, provided 
that they have made a study of diplomatic 
begging. 

How much more wisdom would be dis- 
played if a man about to enter some 
manufacturing enterprise would go to 
see some useful man in that form of oc- 
cupation and find out all he can. I re- 
member approaching an old and success- 
ful machine-tool builder on this subject 
who was an entire stranger to me. “Yes! 
Yes! come in and if my experience stands 
for anything you shall have it” was the 
response to my opening question. His 
advice was about as follows: “Now, let 
us start at the beginning. It is very im- 
portant to know what you are going to 
manufacture before you start, and after 
you start to be willing to see it through 
on two meals a day if necessary. Usually 
it is necessary. If you have no money 
keep your present job and save every 
cent until you have enough to start well. 
You might as well do that now as later, 
for, if you do not, you will peter out; 
then you will have to start all over 
again Your economy in saving the 
money will also teach you how to make 
it go the farthest If what I just said 
is nothing new to you, then we will go 
to the next step 

“By all means get housed well and keep 
your place in such trim that it has not 
the appearance of a place of questionable 
reputation. I would suggest that you get 
drawings from which you can have a set 
of patterns made to start with. A pat- 
tern is a fac simile of the casting you 
desire and not a bunch of plaster-of-paris, 
beeswax and leather. In selecting some- 
one to make your patterns go to a person 
who uses alcohol in his shellac for var- 
nishing your patterns and not as a bev- 
erage. Nearly all substitutes for shellac 
are most useful when spread on fly paper 
Now the foundry is of as much import- 
ance as the machine shop; if you don't 
believe it take your patterns where a 
species of coarse gravel is used for mold- 


ing sand, then try a place where they use 


\lbany sand. Don’t patronize any foundry 
longer than it takes you to find out that 
they don’t know how to handle a pattern 
Three cents per pound for castings, one 
cent per pound for machining hard, rough 
castings not true to pattern; result 

disaster! If the foregone points are well 


taken care oT about one half of vour 
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battle is won. I might also mention de- 
sign. Don’t be a plagiarist; if you can’t 
design the machine you wish to build get 
a professional machine designer; take 
his figures and lay them before you; next 
get a pair of dice (dominoes will do in 
a pinch) and shake them well; throw, 
and whatever spot turns up use for a 
multiplier or divisor (toss up a penny to 
find out which) for his figures. By this 
method good results have been obtained. 
Don’t buy any more tools than you can 
pay for, but see to it that they are kept 
in first-class condition. 

“From this point on, every detail has to 
be watched until your business becomes 
well established and your shop organiza- 
tion gets it through them that they are 
f the Government. 


not in the employ « 
Don’t forget to reward good honest ser- 
vice from the humblest employee to the 
superintendent. Don’t put in a_ cost 
system of curiosity; you will regret it. 
When it becomes a necessity treat it by 
some method applied to machine design. 
Cultivate the faculty of forgetting rather 
than forgiving; you will not be regarded 
with so much suspicion. Think this over. 
Before selecting an agent observe how 
many irons he has in the fire. Don’t get 
excited if every agent thinks he knows 
more than you do about your machine 
Don’t forget to give most of their sug- 
gestions the same rude treatment that a 
duck’s back gives to water; otherwise 
you will have made your division and 
multiplication for naught 

“The manufacturer is usually expected 
to know something, or at least ought to 
be suspected of having a few desirable 
features about his machine. I once knew 

machine-tool builder who made a note 
of all the suggestions proposed on his 
machine and just for curiosity built a ma 
chine embodying those suggestions which 
were pressed upon him expressing a long- 
felt want. The result was that nearly the 
whole force was fired for using profanity 
to a frightful extent; a little judicious use 
of profanity had never been objected to 
prior to this time. Imagine, if you please, 
an apple parer built in the proportions of 
a corn sheller, and wice versa. Collect 
your money promptly and deposit it in a 
bank where your checks don't have to 
be sent to the penitentiary to have the 
signature identified. If vou do not suc- 
ceed in your business don't carry on so 


that the next of kin has to apply to some 


swashbuckler to send you to the _ fool 
house; get over it soon enough so that 
you can enjoin the official from execut- 
ing his orders.” 

This old gentleman's advi might not 
have met with the approbation of all, but 
in the main it was reasonably correct 
I would rather chance the savings of years 
on his advice th n that of bankers 
And the old gentleman did not remind 
me eve;ry Tew minutes t { Was ic 


commod tit g me 
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he Safe Working Loads for Gear [eet 


Embodying Simple Charts for Designing Teeth for Wear and Taking 
into Consideration Hardness and Elastic Limit of Material, Velocity, Etc. 





B Y 


Supplementing my article on page 95, 
Vol. 31, Part 1, of the AMERICAN Ma- 
CHINIST I submit relative values for the 
factor A. 

It is desirable that the gear and pinion 
should wear equally to avoid the neces- 
sity of engaging a new pinion with a part- 
ly worn gear, thereby decreasing the life 
f both. 
hardness of the material obviously the pin- 
than the gear in 


\s wear is proportional to the 
ion should be harder 
proportion to the ratio of the drive. 
Therefore, to secure equal wear in a pair 
yf gears having, say, a ratio of four to 
one the pinion should be made four times 
as hard as the gear. 

I have thought that a hard pinion would 
tend to preserve a softer gear, but as no 
data are found to sustain this theory and, 
as the value calculated for chart 1 tends 
toward a much softer gear than was orig- 


inally thought proper to make the best 


CHA S. 


H. 


this has not been taken into account. It 
is decided, therefore, that a hard pinion 
preserve nor influence the 
Therefore, it may 


will neither 
wear of a softer gear. 
be assumed safely that a hard gear will 
not influence the wear of a softer pinion. 


~ 
FIG I CHORD MEASUREMENT OF HARD- 


NESS TEST 
Chart 1 is made on this basis. The wear 
of gear and pinion are determined in- 
dependently if the proper combinations of 
hardness are not used. 
The wear is based entirely on the pin- 


ve << 


same amount of work, but having less 
wear on account of the greater number of 
teeth in use in proportion to the ratio of 
the gears. For instance, in a’ gear drive 
having a ratio of 4 to 1 the gear may be 
75 per cent. softer than the pinion for 
equal wear. 

Thus the wear of the gear is found ac- 
hardness and is 
irre- 


cording to the pinion 


proper for the ratio of the gears 
spective of the material actually used for 
the pinion. 

For example: If a pinion of a hard 
ness represented by 0.15 (see Chart 1) en- 
gages a gear of 0.35 hardness, the ratio 
being 4 to 1, the wear of the gear will be 
in accordance with the pinion hardness 
found opposite the line of ratio and over 
the gear hardness given, which in this 
In this event the gear will 
wear out first. On the other hand, if the 
pinion had been of 0.20 hardness the pin- 
The value for 


case is 0.17%. 

















wearing combination for certain ratios ion hardness, the gear performing the ion would wear out first. 
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the wear of the gear would remain however, are used in the accompanying sure of 10,000 pounds [he dimensions 
0.17%. charts for convenience; chart 2 gives the given are diameters of the identations 


It has been found that the elasfic limit corresponding values. The hardness values thus made. See Fig. 1. The comparisons 
of a material follows the hardness, there- given in these tables were obtained by in hardness were made inversely to the 
fore, the wear may be determined from pressing a 74-inch hardened steel ball into square of these diameters The elastic 
the elastic limit. The points of hardness, the surface of the material with a pres limit was determined for one of these 


H Elastic Limit 
0 


=+~ a 
59 6,030 





38 7,180 

57 7.380 

ee] 7,620 

55 7,950 

| 5,200 

~ ve H ~~ Chord of Arc made by %» inch Ball, 

51 9 250 forced in the material! with 10,000 pounds pressure 
+ 9,600 

-49 10,000 
48 10,450 
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41 14,300 

40 15,00¢ 

Jv 15.80 
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values; the comparison for others may be 
found by the same inverse proportion. 
Thus, the square of 0.20=0.40 and the 


square of 0.30—0.90. Therefore, 0.20 
0.90 : 

would be —— a 2% times harder 
0.40 


than 0.30. This is a proper combination 
for a gear ratio of 2% to 1. The elastic 
limit for 0.20 is 60,000 pounds per square 


inch. The elastic limit of 
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one-third the ultimate strength as hereto- 
fore. 

The values of A according to the hard- 
ness or elastic limit of the material (Chart 
2) have been assumed as correct for gears 
operating 10 hours per day for a period of 
two years. If found in error their mul- 
tiplier given in the table, Fig. 2, for the 
time and conditions of service may be 
shifted without changing the original 
values of Charts 1 and 2. The table, Fig. 
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a period of five years before 
The gears are to run in 
oil in a dust-proof case driving an 
electric generator making 300 revolu- 
tions per minute from a turbine revolv- 
ing at 1200 revolutions per minute. The 
overload at no time will exceed 25 per 
cent. The gear has 84 teeth, No. 3 diam- 
etral pitch, 12-inch face and 28-inch pitch 
diameter. The pinion has 21 teeth No. 3 
diametral pitch, 12-inch face and 7-inch 


ly for 
replacing? 
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CHART 3 


\s the elastic limit of cast iron is very 
close to its ultimate tensile strength the 
ultimate strength may be used to deter- 
[his was at first very 
found that the 
hardness followed the elastic limit, as cast 


mine the hardness 
confusing before it was 
iron under the ball test referred to would 
show a hardness equal to machine steel of 
twice its tensile strength In this con 
nection I would suggest that the elastic 
limit should be 


trength of gears, instead of the ultimate 


used for calculating the 


strength, as it is the real determining: fac- 
tor. I would suggest also that one-half 


limit 3] ould bye used 11 stead of 


Pitch Diameter of the Gear in Inches 


as long fastened to the ceiling or to in- 


secure timbers as if mounted upon a 


proper concrete foundation [here are 
all manner of machine constructions to be 
considered as well as unknown overloads: 
the influence of fly-wheels and other things 
that are usually neglected. All this, how- 
ever, is simple indeed when the Stygian 
darkness in which we are now wandering 


is considered. 


IE-XAMPLES 
What is the safe load for 
properly 


a pair of 


spur mounted on con 


gea©rs 


rete foundations to operate continuous 


RELATIONS BETWEEN THE NUMBERS OF TEETH OF MATING SPUR GEARS AND THE FACTOR C 


be four times as hard as the gear for 
equal wear and, according to Chart 1 if a 
cast-steel gear of 30,500 pounds elastic 
limit is assunied should have a hardness 
value of 0.28. The pinion hardness should 
be represented by 0.14, which represents 
an elastic limit of 120,000 pounds per 
square inch. 
hardening, 
nickel or 


carbon steel should be 


This may be obtained by 
chrome 
her high-grade steel. High 
avoided for this 


by the usual process, 


purpose on account of its tendency t 
crystallize 
Referring to Chart 2 it is found that the 


temporary value of A is 7500 pounds. The 
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multiplier for time of service is 0.15; the 
multiplier for overload is 0.80; the multi- 
plier for the oil case is 1.50. Thus the 
final value of A= 7500 * 0.15 X 0.80 X 
1.50 = 1350 pounds. 

In the formula 


. 600 
W =Cfe-—a 7” 


where 


W* =the safe load in pounds (to be 
determined), 
C = (from Chart 3) 0.70, 


f =the face, 12 inches, 
A =1350 and 
6c0 





(from Chart 4) =0.2I. 
600 + 2200 
. W* = 0.70 X 12 X 1350 X 0.21 

= 2380 pounds 


_2380 X 2200 = 158 
33,000 


horse-power. 


The strength of the teeth must now be 
checked by the Lewis formula to guard 
against fracture at the required load. W<« 
find by this method a safe working load 
of 317 horse-power. 

This illustrates that the teeth are ca- 
pable of carrying 317 horse-power, but as 
shown by the value W* they would wear 
out in about one-half the specified time if 
such a load were applied. If the example 
had read “ten hours per day” instead of 
“continuous,” all other conditions remain- 
would have: 
0.80 1.50: 


ing the same, we 
A = 7500 X 0.40 & 6642 
pounds, 
6642 K 2200 


33,000 


= 440 


horse-power. 
For this load the teeth would be too 


sm ill 





Working for Inventors 


By E. A. DrxIe 





They are as a rule a queer lot, imprac 
suspicious, and almost invariably 
One could stand all these if 


tical, 
dead broke. 
they had 

straight directions as to what was wanted, 


sense enough to give plain, 


+ 


and leave the poor mechanic alone to 
worry out the mechanical end of the work. 
But no, they are a cheerful crowd, unable 
to help themselves, but always ready to 
offer useless suggestions and to help(?) 
the unfortunate who has their work in 
hand. 
Very 


things for 


early, in the game of making 


inventors, it was forced upon 
me that to get anything done it was neces- 
sary to get How? 
Ah! each case is different from all the 
others. One I would send off to study the 
movements of a certain machine, another 


rid of the inventor. 


would be told he was all fagged out, his 


brain needed rest, why not take a little 
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I would telegraph for him the 
moment I got stuck-—it’s remarkable how 
little telegrams cost me. The worst case, 
the hardest and yet the easiest, to get rid 
of, after I knew the combination, was an 


vacation? 


old maid who thought she had invented a 
hat sweat sewing machine. 

I had my own shop at 
nothing would satisfy her but | 
work for her and in 


the time, but 
must 
her own shop. As 
she paid me well, I agreed to this. 

At first I thought she was enamored of 
my Adonis-like face and form—they say 
love is blind. But after a while it began 
to cloy on me having her leaning on my 
shoulder while I filed or turned. She 
was built on the same lines as the com- 
mercial beer keg, and her face was more 
like a burst boot with the sole coming off 
than except perhaps an- 
I tried all the arts and 
wiles I had learned from time to time to 
get rid of Miss B., but the harder I tried 


anything else, 
other burst boot. 


the closer she stuck. One day I had fin- 
ished a small piece which had to be case- 
hardened. 

So I sent her to the other end of the 
town to buy some cyanide and patted my- 
self on the back for my astuteness in get- 
ting her out of the way for a couple of 
hours so that I could get the work ahead 

When she came back, two hours later 
of her head like 
the side lights of a Sound steamer 

“It’s poison, Mr. Dixie, deadly poison,” 
she gasped. 

“Yes, I know it is.” 

“IT signed your name in order to get it.” 

“Oh that’s all right, of course, 


her eyes were bulging out 


the drug- 
gist knew it was a forgery on your part 
as he well,” I ven 
took the package from her. 
“It was very careless of him to give it 
l’ll have to speak to him 


knows my signature 
tured as | 


to you this way; 
about it. Of course, you had gloves on 
It ought 


have been wrapped in two thicknesses 


when you handled the package. 


waxed paper and four thicknesses of 
manila, but I won’t make any complaint; 
Billy is a good sort though careless.” 

“You seem to know quite a lot about it 
\ir. Dixie.” 

“Oh yes, I have used tons of it—terribly 
deadly stuff—even the fumes will kill the 
ordinary run of people. Before I got used 
to it I took a sniff at a bottle of it and 
up six days later in the hospital 
with paralysis of the heart. But I don’t 
mind it now I’ve handled so much; some 


WOKE 


day I may be able to use it instead of 
sugar in my coffee. You see it don’t have 
any effect on me; I can handle it with 
bare hands” I said as I carelessly fingered 
1 lump of the deadly stuff. Miss B. made 

flying leap for the door and was gone 

All the rest of the day I was left alone 


and the work progressed rapidly. Next 
morning at her usual time, 9 o'clock, I 
heard Miss B. puffing up the stairs. I had 


just time before the door opened to light 
a small piece of waste, wave it wildly 
round my head and chuck it behind the 
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The moment she en- 
tered her nose went into the air and she 
took a long sniff. 

“What's that smell, Mr. Dixie?” 

“I can’t smell anything. Perhaps it’s 
the remains of the cyanide fumes from 
I thought I did detect them 
when I came in 


stove to smoulder. 


yesterday. 
at seven this morning.” 

Che last sentence was lost on her for 
she had gone down the stairs two steps 
at a time and was out of the front door 
before | After that, with the 


aid of a wad of smouldering waste the 


finished. 


work progressed rapidly 

Che great thing is to find out the other 
fellows’ weakness. 
I had a job in a small private room 
Our 
sort of inspection and 
going over the work of 
A great number of the parts were 
made of paper and 
That, 
other fellow 


once along with a fresh-air fiend. 
work was similar 
assembling job 
others. 
liable to be blown 
didn’t deter the 
Winter or summer the win 
thrown 


about however, 


dows were wide open while I 
shivered, and the papers blew about the 
room. I found out that he detested to 
bacco smoke; I don’t like it myself nowa- 
days but I used to be a heavy smoker. 
The foreman had same 
when cool 
weather came along he called me into his 


room and said: 


worked in the 


room with the fiend and 


“Dixie—about those windows—if there 
trouble let me know and we will 
settle the thing once and for all time.” 
“You can leave that to me Mr. H.;: I'll 
settle the window 


\nd I did 


under the 


IS any 


nuisance.” 


Years ago in Palermo, Sicily, 
deadly 
stogie-like cigar 
“Napolitano” containing 
seven inches of putrescent tobacco which 
when lit lets loose 


came influence of a 


double ended called in 


the vernacular 


1 stench 100 per cent. 
worst reduction 
Foreigners are very conservative 
accustomed to the 
“La Putrid” can 


for good 


than a sewage plant 
Sicilians 
seductive vigor of a 
never cultivate a_ taste 
[hat 


Sicilian 


tobacco night I wan- 
quarter and 


money was no ob- 


dered into the 
squandered two cents 
ject—for two “Napolitanos.” 

Next day when the 
ope ned wide 


windows were 
I said nothing, but steeled 
my nerves and lit the first “Napolitano.” 
Three puffs were enough 
me 


for him—and 


He asked to be transferred and there 
after the 
weather 


windows were shut in cold 





Recent developments in the method of 
driving torpedoes, have greatly increased 
the speed and eliminated the danger of 
“over-running.” The speed of the tor- 
pedo has been raised to 43 knots an hour 
on the 18-inch type, and by the introduc 
tion of a simple device and the utilization 
of liquid fuel it is claimed from careful 
tests made that the power possessed by 
torpedoes heretofore has been practically 


doubled 
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Tools 


The Use of Buttons, Disks and Other Devices in Making Accurate 
Master Plates for Tools Employed in Manufacturing Howard Watches 





B Y 


In getting out the necessary tools for 
the manufacture of a watch movement 
after the master watch or model has been 
constructed with every dimension as ac- 
curate as the skilled mechanic with a per- 
fect equipment can make it, a set of mas- 
ter plates is indispensable. A group of 
work plates for one of the movements 
manufactured by the E. Howard Watch 
Company, Waltham, Mass., is shown in 
the foreground of Fig. 1, while some fix- 
tures closely identified with the plates are 
represented at the rear and to the right 
in the engraving 


r. 


A. 


between, which are of prime importance. 
The plate A is used solely for reference 
purposes and hence forms a permanent 
gage by which the accuracy of the master 
plates and tools made from them may at 
any time be tested. The reference plate, 
and the regular master plates when not in 
use, are kept in a safe, and naturally when 
used are handled with care and judgment 
in order that their accuracy may be pre- 
served. 

MASTER-PLATE FIXTURE 
holes 


In transferring from a_ given 


STANLE YT 


holes can be bored undersize and then 
after hardening, each hole can be ground 
out to size with a lap, using the same 
method of locating as when boring the 
holes. The groove formed in the periph- 
ery of the fixture allows it to be clamped 
readily to the face plate by means of light 
straps. The master plates, six of which 
are shown in the central group F, and the 
reference plate A, are made to the same 
diameter, which is practically 2 inches. 
The method of locating the work on the 
face plate with the master plate on the 


centering plug in the spindle needs no 

















MASTER AND REFERENCE PLATES 


In these master plates are holes cor 
responding to the wheel-train positions in 


the watch, and giving the locations of 
various screws and pin holes, the centers 


for recesses, curves and fillets to be swept 


out. No one plate contains the entire 
series Of holes as some of them are very 
close together or actually overlap. There 


are, however, a number of holes that are 


repeated in different plates, for example, 
three near the periphery which locate the 
three main pillar holes in the 
watch plate and which may be considered 
the matching holes in the different master 
The disk at A is 


ence plate in which are the three holes 


post or 


plates a master refer- 


just referred to and other holes whose 


positions must be correct; these including, 


of course, the ones that determine the 


positions, correct center distances 


train 


*Copyrighted, 1908, by Hill Publishing 


Company. 


FIG. I. 


master plate to another plate the holders 
oi the types shown at B and C are of ser- 
vice. A few dimensions are given in the 
sketch in Fig. 2. After a blank disk like 
D, Fig. 1, has been drilled, as shown, in 
jig E for a single locating pin, it is 
dropped into the chamber in one side of 
the ring-shaped fixture B in which it is a 
good fit and where it is located by the 
dowel pin and fastened by three fillister- 
head screws. The master plate is placed 
in the opposite side of B, secured by three 
screws, and the whole is then ready to be 


mounted on the bench-lathe face plate, 


or on a face-plate quill in a regular bench- 
lathe quill rest, where one hole after an- 
other is bored through the blank plate, the 
work being located for each hole by slip- 
ping the master plate over a centering 
plug projecting from the spindle, which 
plug is made true and a perfect fit for the 
holes. Where the plate 


hardened the 


master-plate 
being bored out is to be 


MASTER PLATES FOR A HOWARD WATCH 


special illustration here, as it has been 
shown recently in different articles in 
these columns. The bench-lathe quill rest 
is also familiar to readers; this being a 
supplementary head which is placed in 
front of the headstock and 
adapted to receive the quill and its face 
plate, whose spindle running in the quill 
is driven by a connecting member from 
the regular head spindle. This arrange 
ment was described by E. M. King, at 
page 928, Vol. 30, Part 2, and the use of 
the central plug in the spindle for locating 
the master plate was illustrated in the 
same article 


regular 


Face-PLATE Devices 
The appliances at G, H and J, are us 
for mounting brass holders in whic! 
pieces of various shapes may be secured 
while boring out or working to correct 
outline on the face plate. Devices of this 
character may be used if desired in a 
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holding fixture of the type shown at B 
with a master plate in the underside for 
locating the work correctly for the differ- 
ent centers to which the piece is to be 
bored or machined; or 
the work is to be done without a master 
plate, as the disks of the form shown at 
G H I are flatted on the edge, they may 
be conveniently placed on a parallel strip 
on the face plate and adjusted by size 


otherwise where 


blocks or wires to give the positions re- 
quired for boring the holes in the work 
carry, or for working out 


A second strip may 


which they 
arcs, 
be placed at right angles to the one upon 
which the disk rests, and after a hole is 
bored in the work, wires of the required 
size may be introduced between the par- 
allels and the work-holding fixture and 
the latter reclamped for the boring of the 
next hole. The brass blocks 
the steel holders can be of any convenient 


recesses, etc. 


fastened to 


form and size and bored out to receive 
punches, or any small pieces requiring 
accurate machining. They may also be 


used as chucks for 


work by means of soft solder or shellac 


mounting thin, flat 


EQUIPMENT FOR MASTER PLATE ANI 
OTHER Work 
In Fig. 3 is shown some of the equip 
ment utilized in connection with the mak- 
ing of master plate and other 


block 


pieces of wire is drilled (and stamped) 


precision 
tools. rhe carrying the short 
for a large number of sizes of small wire, 
the variation throughout the range being 
by very minute increments. With 
wires used as setting gages in the manner 


these 


mentioned in the preceeding paragraph, 
the work may be accurately adjusted to 
the different positions required on the face 
plate as one after another is bored. 

The application of button and disks in 
the locating of holes in particular work 
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is well understood by toolmakers and 
others who have followed the various 
articles in these columns on precision 
methods. Both disks and buttons are 


used extensively in conjunction with the 


~ 





iig 


indicator when performing the operations 
and a number 
indispensable appliances are 
shown in Fig. 3. Many of the disks, as 
will be noticed, are notched or flatted at 
the periphery to permit of the securing of 


now under consideration, 


of these 


the required center distances. 

The sets of small chucks, collets and 
holders in the blocks at the upper right- 
hand corner are found useful for various 
connection with 
watch-lathe processes. Details of a chuck 
and collet are given in Fig. 4, with a few 
approximate dimensions in inches. 


operations arising in 


HaNby TooLts AND APPLIANCES 


In originating master plates or handling 
similar problems where laying out, prick- 
ing centers and indicating are to be re- 
sorted to, some of the tools shown in Fig. 
5 are convenient; different appliances here 
illustrated are in among the 
Howard toolmakers 

The instrument at A is 


daily use 


a neat little de- 
metal 


vice for scribing circles on and 


somewhat resembles in appearances and 


operation a small bow pin. The scribing 
blade is revolved about the stem by the 
finger and will produce a circle of as small 
The tool at B is 


device for 


a diameter as required 


also a handy and ingenious 


scribing circles and arcs concentric witl 


a hole [he pump center when in opera 
tion is held in its seat by pressure of a 
spring behind a plunger, and the scribing 


point has a quick though sensitive ad 
justment the whole length of the beam, by 
a small Another 
tool similar 


lines is sl 


screw with rapid lead 


constructed on somewhat 


own at ¢ 


ACCURATE INDICATORS 
The indicator D attached to the surface 


and the one shown at E are made 


cage 


to the dimensions given on the indicator 


— 
= 
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FIG. 3. 









HANDY EQUIPMENT FOR THE 


TOOLM AKER 
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drawing shown by E. M. King, at page 245, The attachments J are intended to be 
Vol. 31, Part1. There is, however, a differ- clamped to the flange of a bench-lathe 
ence in the spring arrangement under the pulley, one at the front and one at the 
Thespring rear, with the adjusting screws resting 
against the side of the head. They may 


lever which actuates the pointer. 
is double, that is, there are two spring 
wires extending under the lever and the then be used for locating the spindle or 
turning it backward or forward through 
determined by the 


ends of these normally rest against a cen- 
tering pin fixed in the indicator body; at a certain distance 
character of the operation to be per- 
formed. The adjustable hight blocks at 


the same time they press against the pin 


which connects indicator, pointer and 


a. 44i-om, (.176 Jo 4 om. 
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the rear, the V-block for use in removing 
or setting small arbors and pins, and the 
various tool holders, micrometer depth 
gage, etc., are clearly shown and need no 
explanation. 


A Tuin WatcH MoveMENT 


As a specific illustration of a piece of 
work, certain tools for which are made 
by the aid of master plates of the type de- 


(.190)«-.510 em, ~(.201-)-») 
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FIG. 6, SECTION AND TRAIN DEVELOPMENT OF HOWARD I2 SIZE, EXTRA THIN 
lever. ‘Thus they are always under ini 
tial tension, and no matter which way 
the pointer 
is in use it is brought back to central 
position when contact with the work is 


is swung when the indicator 


interrupted. 
Another type of 

F with the attachments for mounting it 

A variety of in- 


indicator is shown at 


immediately in the rear. 
dicator points will be noticed in box G. 


CLAMPING AND OTHER DEVICES 
[he small straps at H for securing face- 
plate work are used in conjunction with 
the tapped plugs shown. These are made 
of different lengths to suit various thick 


nesses of work, and are attached by 





screws to the rear ends of the small straps, 


PLAN OF HOWARD WATCH MOVEMENT 


making it unnecessary to use blocks or Fi. 7 


other loose pieces under them (SLIGHTLY ENLARGED ) 














MODEL WATCH (SCALE 3 TO I) 


scribed in this article, the watch move- 
ment in Fig. 6 should be of interest. This 
drawing shows on a scale of about 3 to 1 
the construction of the new “I2 size” 
Howard extra thin model watch, which, 
so it is stated, is the thinnest gentlemen's 
watch made. A few dimensions are in- 
cluded in the engraving to show, among 
other things, actual center distances from 
wheel to wheel. The arrangement of the 
jewels is also shown in this drawing. 

It should be noted that the sectional 
view does not represent a section straight 
across the diameter of the watch move- 
ment, but is instead what may be termed 
a zig-zag section from center to center 
along the train, opened out into a common 
plane. A plan view to smaller scale is 


given in Fig. 7 














FIG. 5. APPLIANCES FOR FINE TOOL WORK 
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Prevention of Scale in Hardening 


BADGE 


By F. J. 


It is not difficult to prevent scale form- 
ing on steel tools while heating them in a 


proper oven or hardening furnace. All 
the precautiors that are necessary are to 
keep the furnace clean, to see that the 


and air is so regulated 


supply of gas 
that no flame appears in the heating cham- 


ber, and the exercise of a little care in pre 
venting, as much as possible, exposure of 
the heated steel to the air when taking it 


out of the furnace to plunge in the water 


Many small shops, however, and even 


have no proper harden 
the toolmaker 
brazing blowpipe or an 


some large OMCs, 
ing 
obliged to Use 


furnaces, and who is 


open coal fire finds it somewhat difficult 
to prevent scale and a consequent pitting 
of the tools he hardens 

Scaling of red-hot steel or iron is du 


in all cases to the oxygen of the air com 


incandescent metal and 
“oxidizing” it. The 
free oxygen from coming in contact with 
the heated 


fuel in an open f 


bining with tlh: 


remedy is to prevent 
used as 


stecl. If charcoal is 


irge no scale is formed, 


moderate blast is used and 
the 


because only a 


ombines with carbon 
burned 


ave the principle of 


the air readily 


and is completel before reaching 


the steel. Here we | 


the remedy, that is, to introduce betweet 


the blast and the steel some fuel whicl 
will readily absorb all the “free” oxyg 
not absorbed by the coal or gas 

It has been a constart practice of min 


‘oal fire with ni 


when heating in an open 
charcoal available to stick pieces of wood 
around the tool and renew them as fast 


as they get burnt, keeping the steel well 


covered. In heating with a brazing blow 
thick prece of wood on th 
hearth that other 


pieces of wood at the sides and if possible 


pipe I plac: 
and the tool on with 
on top of the tool, thus closing it up in a 
kind of wooden cavern, leaving an open 
ing only for the blast. I then project the 
blast onto the thick piece of wood, at the 
bottom of the hearth, at such an angle 
that it is deflected onto the tool, but only 
after it has first come in contact with the 
The the blast flame 
enters into with the 
and is burnt before it reaches the tool. I 
have heated hobs, taps and dies by this 
method and found they came out of the 


hardening bath very clean and free from 


wood. free air in 


combination wood 


pits, although, of course, it is not easy to 
get all of the parts to a uniform tempera 


ture without demolishing the woodwork 


when turning the tool around 


AnotrHer MetHop oF AvorpING ForMA 
rION OF SCALI 
There is another way of preventing 


scale under similar circumstances and that 
s by coating the steel with something that 
will resist the air of the blast 
his effect, and I have not found, as some 
that it 


Soap has 


vriters claim, prevents complete 
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hardness from being obtained. My ex 
perience has been that if a steel will har- 
den dead hard when thoroughly clean, it 
will get dead hard if plunged at the cor- 
rect temperature even though it has been 
coated with soap. A small application of 
cyanide when the tool has reached a dull 
red the formation of 
scale, 
tion that difficulty is 
the correct temperature for quenching, on 


will also 
though its use is open to the objec 
judging 


prevent 


found in 


account of the flare of the cyanide. What- 
ever methods are employed to prevent 
scale the secret of success rests in pre 
venting free air from reaching the surfac« 


ot the steel while red hot 





A Table of Keyway Depths 


By FRANK BURGESS 





The accompanying table gives the di 


mension D shown in the illustration for 
standard holes and keyways. It is much 
more convenient to caliper a keyway depth 
from the opposite side of the hole than to 


12! 


measure the hight of the corner. The 
table covers small-sized holes that are in 


general use 





Removing the Hardening Scale 
By Paut W. Apsport 


In the are doing their own 
high-speed tool hardening and do not use 
the barium of chloride method much 
trouble is experienced by the formation of 

black the the tool. 

If it is a tool that can be readily ground 
to shape, after hardening this scale will 
but in circular- 
shapes, 


to. 


shops that 


scale on surface of 


not make any difference, 
forming tools, of 
other method 
Soaking the tools in different acids was 


complicated 


some must be resorted 


tried but it was found that the acid at- 
tacked the tool in spots so that when the 
scale was all removed some parts of the 
tool would be eaten into thus rendering 


it unfit for use 
[he thinner tools could b« 


could have 


polished on 
the cut- 
but 
cutting open- 


an arbor »vecause they 


ting opening ground out afterward, 


the cost of grinding out th 





ing on tools over inch wide prohibited 
that method 
ao A ! Polishing by hand while holding the 
“ } tool in the vise was tried, but that 
was costly also and spoilt the sharp cor- 
D ners 
The way this was finally overcome was 
by. using the sand blast. The tools retain 
their form, sharp edges are not injured 
F oi and the tools come out a beautiful gray 
ae color. The finish, of course, will vary ac- 
~ — a 7 
——_— cording to the fineness of the sand used. 
Size ; Size : : Rial 
‘| Keyway | Keyway | “~ Keyway Keyway Keyway 
of -— of 
1 — c — | 3 3 7 . 2 ] 

Hole +X "3 wX "sx | Hole ;< “s 6 X 3 75 
Se a a Se ‘ { 
u |} 1.727 | 

ib 6 = 
34 15, 1.790 
wf 0.918 ry 1.854 
7, 0.983 13, 1.917 | 
~ 1.046 , | }'3,, 1.980 
] 1.110 175 2.043 
! 72 15 ‘ ‘ 
1! 1.173 re 2.131 
I'¢ 1.236 2 2.194 
13;, 1.32: 21° 2.258 
I! 1.387 2! 32 
15;, 1.450 23 16 2.408 
] 1.513 2 2.472 
17 1576 = | Bx. 2.535 
l'; 1.639 23 2.598 
rABLE OF KEYWAY DEPTHS MEASURED ALONG A DIAMETER 








A German Vertical Milling 
Machine 


One of these machines which differs 
from American practice in several ways, 
was illustrated on page 633, Vol. 23, in 
the report of the Paris Exposition, but 


some of 
f¢ ed 


machine 


has been changed since then in 


geared box 


the 


step cone, 


the details, such as the 


which is’ in the column of 


The drive is still by a four and 
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six-stepped cone pulley which was form- 


erly used for feeds. One of the guide 
pulleys for the belt running from the cone 
pulley on the rear to the drum on milling 
spindle serves as driver for a shaft a, on 
The 


eear c is running loose on the shaft while 


which two gears b and ¢ are placed. 


pinion is keyed, but can slide on it. 

The face of its hub toward the gear c is 
provided with teeth to mesh a correspond- 
ing clutch of the gear c, so that the latter 
is driven from the shaft a when the clutch 
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G. 1. GERMAN VERTKI 
from the pulley next the frame on the 
lower cone the 3-inch driving belt runs 
up over the idlers and around the long 


driving drum on the spindle which is 13.5 


wide enough to 


of the head 


inches in diameter and 
allow full vertical movement 
The slide has four bearings on the face 
of the Che f 


the spindle is taken by the bearing at the 


column upward thrust ¢ 


top 


The new machine dispenses with the 


\L MILLING MACHINE 


with 


of pinion > ts brought in contact 


this gear. This drives the train of gears 


efgh at a higher speed than is the case 
when pinion b is brought in mesh with the 
gear 1 By this arrangement, in com- 
bination with the four pairs of gears 


ef gh eight changes of feed are obtained. 

\ sliding key inside the shaft engages 
either gears ef g or h, and is controlled by 
the handle ¢ through a rack-and-pinion 
arries an indicator, as 


movement which c 
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shown in Fig. 2. This drives downward 
by shaft and bevel gears as shown, with- 
out the use of telescoping shafts or uni- 
versal joints. Table feeds can be tripped 
at any point. 

The table is surrounded by rims for 
catching and leading the lubricant back 
to a from which the pump 
brings it up again to a chamber within the 


reservoir 


column of the machine, acting as an oil 
reservoir, from which it is brought again 
to the milling cutter. 

The feed-screws have micrometer dials 
for precision work; all levers and handles 
are within easy reach of the operator. 

Drawing 4 shows how the shanks of the 
milling cutters are held in the spindle. 
This patented arrangement dispenses with 
the use of hammer for forcing the shank 
into its seat as the wedge holding the 
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FIG. 2. INTERIOR OF GEARED FEED 


shank is drawn by a nut and forced 
down again by unscrewing the same when 
taking cutter out. The machine is 
built by Droop & Rein, Bielfeld, Germany. 


up 


the 





[The Forest Service that 


periments on the shrinkage of wood due 


reports ex- 
to loss of moisture show that green wood 
does not shrink at all in drying until the 
amount of in it has been re 
one-third of the dry 
weight of the wood. From this point on 
to the absolutely dry condition the shrink- 
age in area of the cross-section of wood 


moisture 


duced to about 


is directly proportional to the amount of 
moisture removed and all of the shrink- 
age is practically at right angles to the 
grain. 
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Sammy’s Shop in the Financial 
Storm 





By W. OsBorRNE 
Business had been’ running along 
smoothly and the volume of it was good 
Prices for material were somewhat unset 
tiled in some lines, but not radically so 
The amount of new business in sight 
spoke well for the future. The only fea- 
ture of the situation that was not satisfac 
tory was that collections were slow. The 
man who had that part of the business in 
hand had all that he could do to get in the 
accounts due to a point that made a rea- 
sonable showing. Work as he might, in 
spite of all his efforts the sum of the out- 
standing accounts kept increasing. 

It seemed only the part of wisdom to 
scrutinize very carefully each new trans- 
action where extended credit was wanted, 
for there is a limit to the volume of such 
business that a firm can carry 


PAYMENTS BY NOTE 

While almost everybody knows how 
business is done in this country, for the 
benefit of the boys I will give a little ex 
planation. Your firm may need a new 
lathe and have it figured out that it would 
be profitable, but they may not have the 
money to pay for it. They buy the lathe 
and give a note for the amount of it, or 
for the amount that they cannot pay. 

The lathemaker must have money to 
buy material and to pay his men. He 









































FIG. 3. 
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may give his note for some of the mate 
rial, but he must pay cash to his men for 
wages. To get this cash he takes the note 
which he received for the lathe to the 
bank and has it discounted. To get the 
money on it he has to become responsible 
for the payment of it when due. 

People who have money put it in the 
benk for safe keeping, and the bank pays 
them interest for the use of it if it is 
left long enough. They usually have the 
right to require notice of 30 or 60 days 
hefore money on interest can be with- 
drawn. In practice it is not usual to re- 
quire this notice, but if a man wants his 


aan Or 
Si) | 


FIG. 4. METHOD OF DRIVING CUTTERS 





money he can get it at any time, but by 
taking it without giving notice he loses the 
interest on it. It can be understood that 
if a man had been getting his money with- 
cut notice and suddenly the bank began 
to require notice people would think it 
was done because the bank did not have 
the money, and as soon as that idea got 
started a lot of people would get very 
anxious to get their money. They might 
not have any use for it, but that would 
not make any difference. When a note is 
due it may be paid in cash, or it may be 
paid by giving another note. When it is 
paid by giving another note it is said to 
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be “renewed.” When the banks have 
plenty of money to lend they are willing 
tu make renewals to good firms at any 
time. It will pay any young man to spend 
a few hours pumping some business friend 
so as to get a clear idea of such things 


Nore RENEWALS 

Sammy was annoyed when the secretary 
told him that Blank & Co. had sent in a 
note in payment of the one due and that 
the bank had said that they were not able 
to discount it. Blank & Co. had always 
been slow in cleaning their account and 
Sammy was not much surprised at the 
action of the bank, but he thought it well 
to have a talk with the banker. 

Before going out he looked over the 
mail. Jn it he found a note in settlement 
of an account. The company that sent 
this note had always paid cash before. 
He also found two letters from good cus- 
tomers. Both of them stated that they 
would have to have more time on their 
accounts, that money was hard to get, and 
that the best that they could do was to get 
enough for their pay-rolls. If this con- 
tinued it would mean that it would not 
be possible to reduce his discounts at the 
bank, and if the bank said that he must, 
then what? 

Sammy sat for a long time staring at 
the papers on his desk, but it was not 
papers that he was seeing. 


ASSISTANCE FROM THE BANK 


As he went up the street to the bank 
through his mind the question ran, “What 
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will the bank be able to do?” It was not 
a question as to what it would be willing 
to do. 

Sammy stated his position to the banker 
just as he had been in the habit of doing. 

“T am only too willing to help in every 
way I can,” said the banker, but there 
was a gloomy look on his face, “but you 
will have to go very carefully for some 


time. People are uneasy. There is no 


need to be, but the runs on some of the 
big New York banks have scared some of 
them, and it would not take much to start 
trouble. ‘There has been a lot of money 
withdrawn lately that does not seem to be 
being used, for it is not coming back as 
it should be 
1 


Generally when it 


LRoesS 


from this bank the other one gets it, and 
them we get it, 
Are 
of your men making investments ?” 

that 
whom the banker named had been, yet he 


had their 


when it 1s taken from 


but now we are both losing it. any 


Sammy was sure none of those 


learned that they withdrawn 
savings 

“Unde 
lutely 


same 


abso- 
the 
that we have 
We will do the best we can, 
have to reduce them quite 


present conditions it is 


impossible to extemd to you 


amount of discounts 
been doing 
but 


you will 


largely.’ The banker was friendly, but 
firm, and Sammy understood the justice 
of his look after the 


interests of his own concern first 


position. He must 
“How much do you think you can man 


age to carry for us?” Sammy asked 


Che 
than halt 


sum was named, and it was less 


1 what they had been discount- 

ing 
Sammy back to the 

more thoughtful than he had gone to the 


bank 


went shop even 


SEEKING OutsIpE A1p 
\fter holding a consultation with his 
directors Sammy wrote to some banks 
out of town. These banks had at various 
times offered to loan them money. He 
also went to see the other banker. This 


banker had 
the 
other bank 


made repeated efforts to get 


business of the firm away from the 


“IT would be 
but 


very glad to accommodate 
have more than | 
of the best of 
This was the reply 
None of the out of town 
banks could do anything on time loans. 
One of them was willing to lend a few 
thousand dollars on a demand note. As 


now | 
take 


customers.” 


you, just 


can do to care my 
regular 


from there. 


that would have to be paid at any time it 


was wanted without notice it could not 
bi considered. 
REDUCING THE Forct 

Phere only one way left, and it 
was a nist d sagreeable one The fore 
! were called into consultation and th 

lation briefly explained to them. The 
roll of workmen was produced and each 
name was considered 


\fter all the “new 
nd re-heads” and “irregular 
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men” were marked off, the list was still 
a large one, for most of the men were 
ones who had worked for the company 
for years. Sammy was not willing to lay 
any of these men off, and each foreman 
gave it as his opinion that all of these 
men would rather go on short time than 
to have any of the number laid off, and 
they were willing to share with the men. 

That night one-third of the force was 


laid off, and the remainder, the “old 
hands,” were put on half time. 
Lots oF OrpERS BUT NO MONEY 
The situation was different from any- 


thing that Sammy had ever encountered 


before. [here were lots of orders on the 


books, but it seemed impossible to get 


the money in that was due. Pay-day be- 


came a nightmare. From other places 
came rumors of men receiving their pay 
in checks which the banks would not pay, 
and on orders on the stores. Sammy and 
that it 
better to close entirely down than to come 
to that, and it began to look as if the 
All buy- 


ing of material and supplies was stopped 


his directors decided would be 


closing was not very far away. 


except for such things as were needed for 
immediate use 
The salesmen who came along sort of 
Not 
usual 
the 
\ constant stream of men came 
along looking for work, and the reports 
that about the 
other cities were not cheering. 


gvoods. 
the 
was 


apologized for urging their 


a place in town was doing 


volume of business unless it 


saloon. 


they gave conditions in 
This firm had for years made it a prac- 
bills, but had to 
practice and the 
Since the beginning 
the men had always received their money 


discount their 
the 


money for pay day. 


tice to 


discontinue save 


when due, but for a time they were about 
the only ones who did. 

Finally the situation began to ease up a 
little. The banks began to take a little 
more paper, and the volume of the col- 
lections became greater. 

Working up the stock on hand had put 
out a lot of material to customers, and 
some returns began to come in from it. 
3uying had to be resumed if business was 
to continue. Material was being offered 
at reduced prices, but to offset that people 
who wanted to buy the output of the shop 
thought should be 


cheaper than formerly. 


they able to get it 


BETTER CONDITIONS 


It looked safe to increase the hours of 
work in the shop somewhat, and the men 
were given eight hours a day. It could 
just as well been made full time if it had 


not been for the necessity of providing 
cash for pay day. There was lots of first- 
class commercial paper on hand, and the 


credit of the was good, but the 


banks could not furnish the money. 


company 


The only thing that a man cares to see 
a check that 


" 


pay envelop is cash or 


in his 
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can be turned into cash before he has had 
it many minutes. 

Sammy sometimes wonders how much 
of a raise his men would want and be 
willing to take their pay in notes which 
they would have to be responsible for be- 
fore they could get any money on them, 
and which they would have to have re 


newed several times before they were 


lifted. He has had to take a large part 
of his pay for the things which the men 
make in that way. 

CasH AND CREDI1 


If all of the business was done on the 
same cash basis that is used in paying 
very much 
Much of it 


wages its volume would be 
smaller than it is at present. 
would not be done at all. 

The available capital of a business man 
is the confidence which others have in him 
and which he has in others, and it is on 
this that business rests, and the man who 
by his actions ‘destroys this capital is 
doing his fellow men an injury, as well 
as hurting himself. 

The shop is now running full time, but 
the up to 
its full capacity. It is not as large as it 
was after the “lay-off,” for some of the 
old hands had looked for jobs elsewher« 
when the shop was put on short time 


force has not been increased 


EX PERIENCE 
Sammy, when he looks back 
financial conditions through which he has 
just passed, feels like he can imagine 
man would who had been walking along 
dark and suddenly it gets light 
enough to let that he has been 
close to a precipice. The 
precipice has been there all the time and 


VALUE OF 


over th 


in the 
him see 
walking very 
he did not fall over—that was good luck 


but now he knows it is there, and it will 
take some time to recover his nerve, and 
to guard against danger from that direc 
tion 

Running a shop is a more complicated 
job than he thought it was, and it seems 


to be getting more so all the while. 





Explosion From Belt Friction 

An overlooked factory danger has been 
pointed out in Germany by Prof. M. M 
Richter, who has found that machinery 


belts—especially in dry air and when 
rubbed with resinous substances—may 
become highly charged with electricity, 


and may give off sparks that, in an at 
mosphere laden with dust or combustib! 
vapors, may produce a serious explosio! 
belt 
making 600 to 2000 revolutions a minut 


A five-inch running over a_ whe: 
gave off a spark one to one and a hal 
the 
bronze or aluminum powder proved an 1 


inches long Coating belts wit 


effective preventive, but acid-free glycer 


applied once a week, attracted moistut 
security against st 


the 


and not only 
but 


gave 


charges, increased life of 


leather 
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Portable Electric Drills 
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hand drill is from one-third to one-half 












frequently for snagging castings by re- 
























































| more efficient than the pneumatic drill. It placing the drill with a flexible shaft. 
— i is also claimed that it is not only superior Fig. 3 shows a German portable electric 
: By Frank C. PERKINS as to efficiency of operation, but is superior drill made by Siemens-Schuckertwerke, of 
* as to simplicity, solidity and reliability of Berlin. It weighs 16% pounds and is 
While pneumatic drills are utilized ex- action. provided at the rear with a spool to carry 
tensively at the present time, where a The accompanying illustrations, Figs. 1 the flexible cable It takes drills up to 
‘ompressed-air service is necessary for to 5, inclusive, show some of these elec- 9/16 inch in diameter 
the use of pneumatic riveters and ham- tric portable drills of foreign manufac \n interesting bench drill made by the 
mers, it is generally acknowledged that, if ture. Figs. 1 and 2 show two English same German firm is shown in Fig. 4 
electric power is available, the electric drills made by the Electric and Ordnance: [he motor is fixed in position, as it is 
i 
1 
i 
) 
l 
t 
t 
, FIG. 1 TWO ENGLISH ELASTIC PORTABLE DRILLS FIG. 2 
Accessories Company, Limited, of Bir arried by the goose-neck, and the small 
mingham. The drill in Fig. 1 weighs 15! table is moved by the hand lever in order 
( pounds and has a capacity for holes up to to bring the work up to the drill. The 
< 4% inch in diameter. It can be supplied goose-neck is adjustable for hight, as 
with a gear box which is fitted over the shown Starting and stopping of the 
9 drill and enables it to be used in drilling motor is under the control of a small 
t marble, slate or metal, using drills up to 1 switch, shown at the front of the base. A 
, —S I inch in diameter. It is designed to r¢ third German drill is shown by Fig. 5. It 
ceive power from an incandescent-lighting weighs 84 pounds, will drive drills up to 
FIG. 3. A GERMAN ELECTRIC BREAST DRILL 
1 
| . 
d 
FIG. 5. A LARGE GERMAN ELECTRI LE DRII 
\ 
> 
circuit by plugging into a lamp socket 23 in diameter ar provided 
[he motor, gearing and switch are en with tw ndl in whe for the 
lirely inclosed in a cast aluminum cas« rew feed 
[he spindle runs in ball-thrust bearings 
Fig. 2 shows a drill for heavier work. It It is d in naval circles in St 
| has a capacity for drilling in steel up to Petersburg according to the Engineer that 
inch in diameter, either when used for the Russian Ministry of Marine intends to 
direct drilling or when suspended from a_ place in English ship-building yards an 











A GERMAN ELECTRICALLY 
BENCH DRILI 


FIG. 4. DRIVEN 




























This 


drill weighs 25 pounds, is of solid con 


column, as shown in the illustration. 


struction, and the motor equipment is used 


bines 














rder for the construction of four torpedo 


cruisers, which will be fitted with tur- 
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; * 
Torsionmeter 
Light Passing through Disks Is Used to Indicate Angular Deflec- 


tion of Turbine and Engine Shafts for Power Measurements 


July 23, 1908. 





e Flash-light 
BY J. 
When a revolving shaft transmits 


power it always twists slightly throughout 
ts length. In other words, the end at 
which the power is applied moves slightly 
in advance of the end where the work 
s done, the amount of twist varying di 
rectly as its length, directly as the mo 
ment of the load applied, inversely as the 
rigidity of the material, and inversely as 
the fourth power of its diameter, the 
formula reading 


10.2 TL 
6 = : , 
Cc D* 
where 6 is the angular displacement in 
radians, / twisting moment in inch 
pounds, / length of shaft in inches, ¢ 


the modulus of rigidity, and D = diam- 
‘ter of shaft in inches The law holds 
good absolutely for all shafts which are 
iot stressed beyond the elastic limit As 
shafts are usually designed with a large 
factor of safety, it follows that the amount 
yf twist, or the “torque,” as we prefer to 
all it, is very small. In propeller shaft 
ing, for instance, the torque is_ rarely 
more than 1 degree for to feet of length, 
») that for a 12-inch shaft the circum 
ferential displacement is only about % 
inch at full power 

Various methods and numerous instru 
ments have been devised to enable an ob 
server to read off the torque of revolving 
shafting, and such instruments are rightlv 
termed “torsion-meters,” or, if self-regis 
tering, “torsion-indicators.” 

*Abstract of paper presented to North-East 


Coast Institution of Engineers and Ship 
builders 


HAMILTON 


Wing Shaft, 7% Dia. : Length, 18 7 (Modulus, 


_400 154 


I 


e Power 


GIBSON 









of Torque 
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IRSE-POWER CHART 


\mong these the Bevis-Gibson flash 
light torsion-meter, Fig. 1, has undergon« 
searching tests during the last 18 months 
Starting with the well-known physical 
facts that the velocity of light is practi 
ally infinite, and that light rays travel 1 
bsolutely straight lines through air 
ven density, it was conceived that som: 
simple means of applying these principle 
to a solution of the problem of shaft 
torque should be forthcoming. The usual 
rial and error work with which invent 
ire so painfully familiar followed, 
ventually the flashlight torsion-met 
was evolved and put into use. By a ment 
cess of elimination it was decided 

outset that the less “gear” the bette: 
ie angles to be measured are so inco! 
ivably minute, and in a rapidly revol\ 
ing shaft the time intervals are so incot 
‘eivably short, that nothing but an abs 
utely direct reading can give a true re 
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q The method adopted can be best shown rectly to the shaft, and there is no con e deg in 10 feet at full power, it is 
by a diagram. See Fig. 1. Two blank necting link or gear between the disks therefore, possible to get the shaft hors« 
. , , : ; , ‘ , fa 
disks are mounted on the shaft at a con-_ either mechanical or electrical, except the power to within p cent. of full 
venient distance apart Each disk is beam of light which flashes once in each pow But it is frequently possible 
pierced near its periphery by a small ra-_ revolution clear through the two shutters t t the disks 4o 50 feet apart, even 
dial slot, and these two slots are in the’ Let us suppose now the shaft to be trans is e inpre ipon, and 
same radial plane when no power is be- mitting power. One disk lags behind th OW within on rth 
ing transmitted and there is no twist on’ other by a definite amount, and although f full pow 
the shaft. Behind one disk is fixed a_ three of the slots are still in line, th l f the steal £ 11 
bright electric lamp masked, but having a_ fourth slot, nam«e that in the lagging di A eadily appreciate what this 
- I 
slot cut'in the mask directly opposite the disk, effectually blanks tl lash and ns, f indi rse-pows are 
slot in the disk \t every revolution of light is seen at the eyepiece frequently wofully « When we con 
the shaft therefore a flash of light is pro [his is whe funct rf 1 i | vlinder is often 
7 
Engines, No. 1215 
Vessel, H.M.S. “ Indispensable. Date, 31 Ne ber, 1907 
rrial, official full power At ¢ 
Steam ~ 
Shaft Rut at H.P. Revs. pe ead Degre Horse 
Reevr Minute lorg Power : 
{ Wing 710 ». 00 1. 26 S SOM A _ - 
Starboard 
Center 680 6.02 10 is0) ! 
I\ ISO} Lbs 
\‘ enter 6S7 i 64 ] 0) 
Port 
l Wing 707 ».74 l 8, 271 
} H Ht 
Mean reyolutior 606 I ] ( 
FIG. 3. FLASHLIGHT TORSION-METER RESULTS 
f tit t irea 
I | ( pist Ww ¢ get 
jected along the shaft toward the other “_ Irque-hind pick » tl t 1 t effect f mul 
disk. Behind th her disk is fitted the light again tl ve st | noved ipli f Add to this the fri 
torque-finder, a1 trument fitted with an by an amount { ircumt t g the piston rod 
eyepiece and capable of slight circumfer displacement of 1 geing di the « nts 
ential adjustment l} nd of the ey is accomplis 9 t mort 
piece next its disk is masked except for a crometer spindk d l i" in 
slot similar and opposite to the slot in’ which is a scal duate pury f 
the disk. When the four slots e set degrees. WI] 1 i ( feren ) 
in line, a fl ish of lig t is seen at the eve nicr r Wi I ] F if 1 ! \ l] n 
piece every rey uti n, and if the s} ift eradi Ss ( t} t by ) Til 
revolves quickly gh the light will ap uid of simp venient t minal 
pear to be « $ [his effect is ap hinged, diff t 100 fa degre | | ] ‘ 3 
parent at anything over 100 revolutions’ can be readil LE 3 shafts t ter disks art 
per minut \t lower speeds the flash is rdinary s l t at 3. I width, and i 
en to be intermittent, but this in no inches radius f1 1 f the shaft TT der t light is visi 
wise affects the a cy and iability so that deg S {1 le f dist long tl ile 
of the result At ch end of the shaft part. One-hund: legt there r] w, attai max 
therefore we have what its virtually an in fore n : 0 of I joo «in l ghtn | fade 
stantaneous shutte xed, be it noted, di- f on I \ t twist \ OV ng th 
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RECIPRO( ENGINI 


scale. If it were possible to gage the ex- 
act point where the light attains a maxi- 
mum, that is the point that would be 
used. Failing this, however, use is made 
of one edge of the slot. The finder is 
moved always in the same direction in 
taking readings, and stopped at the exact 
point where the light is cut off. So deli- 
cate is the sense of sight that a move- 
ment of 1/100 of a degree is sufficient to 
the difference light and 
darkness. A zero reading is taken when 
the shaft is revolving idly, if possible at 
or near full speed, and this reading forms 


mark between 


from sub 


a base and is subtracted any 
sequent power readings. 

Let how this works in practice 
by employing a mechanical lantern slide. 
shaft 


[he finder is moved over until the 


us see 


l‘irst, the to be revolving 
idly 
light is just disappearing, 
to be 


Now, suppose the shaft to be transmitting 


suppose 


and the vernier 


is seen standing at 0.53 degree. 


power. The disks have twisted relatively 
to one another, and no light is seen until 
the torque finder is the same 
amount. Having picked up the light the 
finder is worked gently over until the light 
The reading 


moved 


is just disappearing again. 


is now 2.39 degrees. Subtract from this 


the zero reading of 0.53 degree and we get 


the true torque, namely, 1.86 degrees. 
Now, to apply our shaft horse-power 
chart, Fig. 2, referred to in the earlier 
portion of this paper. We will suppose 
that the revolutions are 475 per minute. 
The torque is .1.86 degrees, and finding 


on the dia- 
gram the power is seen to be 3620. 

It is perhaps scarcely necessary to point 
out that the whole operation takes much 
less time than its description. Indeed, it 
is possible to produce the shaft horse- 
power on a trial trip immediately on the 
termination of measured mile run, 
and to hand a slip to the officer in charge 
similar to that shown in Fig. 3, containing 
all the information, in plenty of time for 
him to make any necessary adjustments 
before coming back on the straight for the 


the intersection of the lines 


each 


next mile. 


For reciprocating engines a_ simple 
modification of the flashlight torsion-meter 
enables the operator to take several read- 
ings—usually twelve—in one revolution of 
the shaft. 


12 slots arranged in the form of a spiral— 


The disks are perforated with 


one at each 30 degrees of the circumfer- 
ence, Fig. 1. The lamp and the torque- 
finder must be moved radially from the 
shaft, so as to bring them into line with 
each corresponding pair of slots in the 
disks. By spotting the readings on a 
sheet of squared paper and sketching in 


the curve, Fig. 5, we get an actual twisting 


from which 


moment diagram the mean 
torque is readily obtained. The mean 
torque with the revolutions is then re 


ferred to the power diagram and the shaft 
horse-power read off as before. 

This of the 
only required in the case of 


modification apparatus is 
shafting 
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driven by reciprocating engines. In a 
recent vessel an interesting comparison 
in this connection was made (see Fig. 4). 
A crank-effort diagram was built up in 





















































the usual way from the indicator dia- 
De- Revs Shaft 
Turbine grees per Horse 58.H.P. 
Shaft Torque Min. Power. Total. 
Starboard.L.P 1.43 $82.9 2773 
Center H.P 1.69 161.2 2600 7975 
Port L.P 1.37 472.8 2600 
Starboard.L.P 1.32 161.2 2410 
Center H.P 1.65 $26.8 2330 =6°6940 
Port L.P.| 1.24 457.3 | 2200 
Starboard. L.P 1.15 $26.4 1970 
Center H.P 1.52 117.6 2080 5960 
Port L.P 1.13 118.9 1910 
Starboard. L.P 1.05 118.4 1765 
Center n.P 1.52 4122.3 2120 DIDO 
Port L.P 1.02 $15.5 1670 
Starboard.L.P 21 198.6 162 
Center By 27 06.3 1S5 195 
Port L.P 19 1S3.5 148 
Starboard.L.P. 22 146.7 SS 
Center H.P 21 171.4 87 25% 
Port L.P 13 144.8 S2 
Starboard.L.P O7 16.3 13 
Center H.P 05 86.1 15 37.2 
Port L.P .01 24.4 9.2 
Fic. 7. ACTUAL READINGS FROM A FLASH-LIGHT 
TORSION METER AND CORRESPONDING 
HORSE-POWERS TAKEN DURING 
TRIAL TRIPS OF A TURBINE 
STEAMER UNDER VARYING 
CONDITIONS OF Di1s- 
PLACEMENT AND 
PROPELLERS. 
Hf 
r. a 
| i 
I 
T] 
l 1 
Port Shaft | Center 8 t 
u. % 
LP. } 
Li A 36% P4 +4 
; 4 
I t 0% 25% 
41% 21% 
FIG. 8. PERCENTAGE DISTRIBUTION OF POWER 
FOR A THREE-SHAFT TURBINE. IN- 


STALLATION 


grams, due allowance being made for the 
effect 
and 


f the inertia of the moving parts, 
the 
diagram drawn down to the same scale. 


torsion-meter twisting-moment 
The latter curve corresponds closely with 
the crank-effort diagram, but the varia- 
the in the 
shaft-torque diagram, due probably to the 


tion from mean is greater 
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action of the propeller and the torsional 
oscillations thus set up. It will be noticed 
that the dotted-shaft diagram is consist- 
ently below the crank-effort diagram, the 
mean difference being about Io per cent. 
This difference corresponds almost exactly 
with the result obtained by steaming and 
indicating the 
the propelicr in the wet basin before the 
underway trials, and striking 
check and corroboration of the two curves. 


engines disconnected from 
forms a 


Cases sometimes occur, especially in mod- 
ern warships, long length of 
shafting is not available for torsion-meter 
purposes, and recourse must be had to a 


where a 


special form of apparatus. 

To meet this contingency, another mod- 
ification of the flashlight torsion-meter is 
used, in which the beam of light, instead 
the shaft, is 
slots in 
by a 


of flashing axially along 
made to flash radially through 
concentric drums, and is caught 
torque-finder at some distance from the 
shaft axis, Fig. 6. The drums are fixed to 
the shaft only 2 or 3 feet apart, and the 
relative movement due to shaft torque is 
naturally very much less than that of the 
disks in the axial form of torsion-meter. 
A masked lamp is fitted inside the smaller 
drum next the shaft, and so close to the 
drum that when the shutter opens the 
source of light is exactly at the shutter. 
The outer drum is made as large in diam- 
eter as can be conveniently arranged, the 
radial distance between the drums, as 
compared with the distance of the torque- 
finder from the source of light giving by 
direct proportion the required multiplica- 
tion of effect, and enabling the torque as 
before to be read off with extreme ac- 
curacy, considering the short length of 
shaft available. The light in this case is 
cut off by three knife edges—one at the 
lamp, one at the inner drum, and one at 
the outer drum, the eyepiece being fitted 
with a diaphragm pierced by a minute 
pinhole in the center. The extreme sensi- 
tiveness of the apparatus is almost incred- 
ible. The angle of the flashing beam pro- 
cceding radially from the shaft can be 
measured to 1/1000 of a degree, so that 
although only 3 feet of shafting may be 
available the result is as good as if a 
30-foot length had been used with an 
axial-ray apparatus. 

Radial flash torsion-meters are not quite 
so simple in construction as the axial-flash 
type; but certain 
vantages besides its applicability to a short 
length of instance, the 
flash might vertically upward 
through a deck immediately 
overhead and the readings taken at will 
the 


stead 


there are obvious ad- 


shafting. For 
led 


in a 


be 
tube 
cabin in 


seclusion that a 


of 


in grants, 
in the engine room or tunnel 
In the practical application of the flash 
light torsion-meter to various vessels fitted 
with steam turbine installations some very 
interesting results have been forthcoming. 
which are set out in tabular form in 


Fig. 7 
Attention is specially directed to the im- 
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mense range of the apparatus. Some of 
the low powers recorded are less than 
half of one per cent. of the full power. 
If indicated horse-powers of such small 
amount were required to be taken from a 
piston engine, the indicator spring would 
have to be changed for a very weak one 
to get a reasonably accurate card; but no 
such change is required in the apparatus 
we are considering. 

Then again the distribution of power in 
a turbine installation can only be approxi- 
mately estimated. The steam is turned 
into the high-pressure turbine and left to 
follow its own devious course through the 
successive turbines on its way to the con- 
At low sometimes 


denser. powers it is 
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ence of clearance was just sufficient to 
account for the difference of shaft horse- 
power recorded. 

In a recent progressive trial of a vessel 
fitted with triple expansion engines, flash- 
light torsion-meter readings were taken 
at varying speeds, as shown in Fig. 9. 
Plotting these results in the manner be- 
fore described, we notice an almost alarm- 
ing fluctuation of torque as the power in- 
creases, and at one point, namely, where 
the intermediate crank is at right angles 
coming up, and the low pressure has just 
opened full to steam on the down stroke, 
the high pressure being just past cut-off, 
the propeller overruns the engine and the 
torque is negative. 
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perience in that line might be of interest 
to some. 

At the time when high-speed steels were 
first experi- 
mented considerable with their hardening 
and had times, but 
found it impossible to rely on any of the 


coming into general use | 


excellent results at 


methods for uniform work while on 
formed cutters the finish was often ruined 
in the hardening process. 

As a last resort I decided to try pack 
hardening and have since had all the work 
hardened in that way, as we not only get 
very hard and tough tools, but are trou 
bled little with the distortion 
and shrinkage, and the tools retain a per- 


fect 


very usual 


finish 
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FIG. 
found that the high-pressure turbine 
shows the most power, while for over- 
loads the lower-pressure turbines have the 
advantage. In Fig. 8 the percentage dis- 
tribution of power is shown by three sets 
of figures—-for a three-shaft turbine in- 
stallation, including high pressure and in- 
termediate cruising turbines. Set A shows 
the estimated or designed distribution, set 
B the calculated distribution from the 
pressure-gage readings at the terminals of 
each turbine, and set C shows the actual 
distribution of power the three 
shafts as ascertained by flashlight torsion- 
meter readings. 

Referring again to Fig. 7, it will be seen 


over 


that the starboard low-pressure turbine 
shows throughout the series more power 
than the port. Investigation showed that 
the blade-tip clearances of the two tur- 
bines differed slightly, and a further com- 
parison proved that the percentage differ- 


Q. TWISTING-MOMENT DIAGRAM TAKEN FROM 


o 
Cc 
x 


Other observations and comparisons 
might be made; but enough has been 
said to indicate the advantages and pos- 
sibilities of shaft horse-power results, and 
we must conclude that whichever type of 
torsion-meter comes into general use on 
the inexorable principle of “the survival 
of the fittest,” the torsion-meter in some 


form or other has come to stay. 





Pack-hardening High-speed Steel 


By E. L. 


from time to time that 
of the AMERICAN Ma- 


I have noticed 


several readers 


CHINIST have advocated pack-hardening 
high-speed 


steels, and thought my ex- 


A THREE-CRANK ENGINE BY A FLASH-LIGHT 


TORSION- METER 


My method is to pack in ground bone in 
a pot deep enough to allow of consider- 
This obvi 
The 
work is then brought to a yellow heat, or 


able bone on top of the work. 
ates the necessity of sealing the pot. 


as near it as possible in a gas furnace, and 
allowed to remain long enough to insure 
a perfectly uniform heat throughout, after 


which it is cooled in oil 


3y this method we are hardening a 
large number of small foundry cutters, 
strung on a wire for convenience in 
quenching, and are having uniformly 


good results. The cutters running at a 
speed of 250 feet per minute do not re- 
quire grinding more than once a _ week, 
and we have had them run as long as 4 
weeks when cutting on crucible-steel wires 
We have had equally good results with 
forming tools for screw-machine work as 
large as 3 inches diameter and 5 inches 


in length. 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 
A Test Indicator 


This tool has been designed for use 
where the job to be set up has projections 
ipon its surface which bar an indicator of 
the type which has its stock at right 


ingles, or thereabouts, to the axis of the 


PAY 


FOR 


the disadvantage of having to feed the 
center down with the tap at the same 
time it is being pulled around with the 
wrench. 

To avoid this I recently made the tap- 
ping center shown with this and give all 
the dimensions. I made this of tool steel 
and hardened it to increase its durability. 


I 


aan a eh 


rEST INDICATOR 


work The stock of this particular de- 
vice is almost parallel to the axis of the 
work, being set out only a few degrees 
is shown. Also, as will be seen the in- 
licator itself is carried on a piece which 
different 
an adjustment 


is adjustable for hights of 
enters, and has, further, 
lenethways of the stock; this enables it 
o clear any projections on the work, or 
any hold-down bolts, and also enables one 
to use it on deep work without altering 
the indicator rod, thus getting, what is the 
principal value of an indicator, the max- 
mum multiplication of error. It can also 
ve fitted with a ball on the point, and 
ther attachments, for testing holes, sur- 
faces, etc. It can be put away in the tool 
thest without taking to pieces, occupying 
yut little room. Wi LFrep GEorRG! 


Coventry, England 





A Spring Tapping Center 


(Anyone who has done tapping under a 


irill press, using center in the drill 
spindle for guiding the tap while it is be 
ing pulled into the work by hand, knows 


* 


} ~ 3 
A iieahaenieaaeeeenaiaial 
a” , 


In starting the tap the drill spindle is 
brought down until the spring center is 
forced all the way into the holder and 
the spindle is then locked in position. No 
further attention is necessary as the stiff 


spring in the holder forces the center 





USEFUL 


IDEAS 


Steel Changing After Hardening 


I have read various articles in these 
columns steel changing its 
shape in hardening, but I have not noticed 


about tool 


any on hardened steel changing after it 
had been ground to its final size and 
shape, though many instances have come 
to my notice to prove that it will do so. 

The most aggravating case of which I 
have knowledge was a plug-sizer 4 
inches in diameter. It was made like the 
sketch, and stock was removed on the in- 
side, as shown by the dotted lines, to re 
duce the weight. This sizer was made of 
a good grade of carbon steel, hardened, 
and drawn slightly to remove the strains. 
In grinding, the handle was screwed in 
from the forward end and used as an 
arbor. The instructions were to grind 
it to 3.99975, or one-fourth thousandth 
small to insure its entering a hole 4 
inches in diameter. This I did with the 
aid of a reliable micrometer, which I 
tested tor accuracy with a standard. The 
operation was completed in the evening 
just before time to quit work for the day, 
the handle was removed and screwed into 








GAGE WHICH CHANGED IN 


against the tap as it feeds down into the 
work and you have both hands perfectly 
free for the tapping operation instead of 
having to start and manipulate the drill- 
press spindle. 


New Haven, Conn. 


J. R. Jarvis. 





SPRING TAPPING CENTER 





SIZE AFTER HARDENING 


its proper place and the gage allowed to 
stand on the bench over .night. 

The next morning, on trying it for size 
previous to turning it in, I was not a 
little surprised to find that it measured 
As it was 
doubtful if the handle could be replaced 


one-half thousandth over size. 


as an arbor and insure its running ac- 
curate enough to grind, the threads in the 
hole being somewhat distorted from hard- 
ening, the matter was reported and in- 
structions received to lap it to size. | 
found a suitable cast-iron ring, bored it 
to size, split it, and put in a_ binding 
screw. Then I started the lapping opera- 
tion and it seemed that the more it was 
lapped the larger it got, though I cooled 
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it before each measurement in a bucket 
of water. Finally toward evening I got 
it down to the required size and turned 
it. It was sent to the inspector and re- 
turned as all right. About a week later 
it was returned to me with instructions 
to lap a half thousandth off it, as it was 
too large. 

Another similar instance was two ring 
sizers, one 2 inches in diameter, the other 
one-half thousandth larger. The one that 
was made 2 inches was fitted to a stan- 
dard plug, the other to a plug one-half 
thousandth large. These sizers were used 
on pieces that were ground to 2 inches in 
diameter, and not allowed to be under 
size; one was used as a minimum and the 


other as a maximum gage About two 
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laying the articles aside and allow the 
steel to assume their 
final shape before finishing. 

I would like to learn more about this, 


molecules of the 


and what remedies have been tried to 
overcome it. It seems that some of our 
fine tool- and gage-makers ought to be 
able to give us some interesting reading. 


Albany, N. Y. T. Covey. 





Jig for Drilling Holes in Round Bars 
for Split Pins 

[he accompanying sketch shows a jig 

for drilling holes in round bars for split 


pins. It was designed by me to take in 
lifferent size bars in which the distance 


























11G FOR DRILLIN(¢ 


weeks after the sizers were made it was 


noticed that the pieces seemed to be run 


a little small. [he sizers were 


ning 
taken to the tool room and tried on the 
plugs that tl ey had been fitted to, and it 
was found that they were both small, the 
larger one just fitting the 2-inch plug. 

Nearly every toolmaker knows that it 
is a common occurrence to have a new 
jig returned to him with instructions to 

And I have 
becaming too 


small at their inner diameter while the 


lap out the bushings a little 
known of slip bushings 
outside still fitted snugly in its place; this 
would seem to show that the steel has a 
tendency to expand in all directions. 

I have also noticed many cases of hard- 
ened steel becoming distorted after it was 
finished; such as arbors, test bars, etc., 
and I have in my tool box a small pair of 
parallels about 3%x5@x4 inches that | 
made about a year ago, of a good grade 
When I finished 
these parallels I could ring any two sides 
of them together. 


of steel and hardened. 


I have reground them 

twice since that, they being bowed sufh- 

ciently that when the concave sides were 

placed together a piece of tissue paper 
could be passed between them 

I am satisfied that this change of size 

} 


and shape does occur, and it seems to 


me that much of it could be avoided by 


rough grinding after hardening and ther 


HOLES IN 





ROUND BARS FOR SPLIT PINS 


A TAPER 


between centers of holes varied. It con 
sists of the bed A which is planed on top 
ind bottom, and has a V-clamp B cast 
ntegral with it; and two’ 
V-blocks C. These V-blocks hold the 


lrilling bushings and are held in place 


movable 


1 


two dowel pins VD. The holes E are 
for spacing the V-blocks at the different 
Joun B. Sperry. 


‘enter distances 


\urora, II. 








A Taper Gage 


[he drawing shows a gage for measur- 
ing the taper of centers, mandrels, taper 
pins, etc. This gage can also be used for 
fitting a taper or duplicating a taper where 
we do not have the bush or 
ht to. 

A represents a V-block 6 inches long, 90 


spindle to 


degrees included angle. B is a piece of 
steel with a groove I inch wide, also with 
in elongated slot so that parts C DE fF 
ombined will move up and down square 


with V-block A. / 


D is a sti 


is the tightening nut. 
aight-edge of steel about 3/16 
inch thick 6 inches long, the top being 
graduated to 45 degrees each way from 
zero When at zero, its lower edge is 
parallel with A. 

Jaw D swivels on the stud, as shown, 
and is secured by FE. C is a worm seg 
ment fastened to D and spaced with the 
setting for 360 teeth. G is a small worm 
engaging with C, and on the barrel H are 
equal minutes. In 
a block J is placed in 
the V-block on which to rest the piece, 
then the head 

1 


lowered as 


60 graduations to 
measuring tapers 
with swivel jaw D is 
required and the swivel D 
adjusted to suit the taper, which gives a 
reading in degrees on the dial and min 
Also this gives the 
ight angle to set the lathe compound 
hment to, and does 
way with a lot of cutting and trying. 
\fter the included angle has been found 
; black 7 , 


t is W ’ ck 7] can be removed, 
: 
\ 
' 

GAGE 

e fitting 1 slide 
s lowered and tl swivel ri usted 
to fit the piece of work to be duplicated, 
which now, of course, rests directly in the 


V-block. On the side of this instrument 


a table with equivalents of taper per 


duplicate a taper to use as a test bar on 


in old lathe which was about 17/32 inch 


/ 
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taper per foot. I fitted a to 


gage set to the old center. 


taper 


true just 0.0005 in 18 inches, and 


burred up a little. 


Cincinnati. O. Epwarp R. CoNNERs. 





A Spherical Tuming Rig 





\ job came into our shop that 


be turned off and bored out spherically, 
It had to be bored 


as shown in the sketch. 
to a radius of 4% 
the outside to a 


out 
off of 
inches, leaving the work 5/64 inch thick. 


on radius 

The casting A was rough when we re- 
ceived it, so the first thing we did was to 
a lathe with the lugs B out, 
which faced off 
flat on the face plate. 
it by drilling holes in the lugs and passing 
machine bolts through them and through 
After truing up 


chuck it in 


we so they would rest 


We then clamped 


slots in the face plate. 
the work and facing it off, we proceeded 
to rig up the lathe for turning the spheri- 
of the work. We removed the 
cross-feed screw the 
which had a compound-rest attachment, 
and adjusted the gibs so it would slide 
easily, but have no shake or lost motion 
when moved with the hand. A hole was 
then drilled and tapped in the cross-slide 
rest at C and a 4x1 inch cap-screw fitted 


cal part 


from cross-slide, 


in it. 











—? 
) 


A SPHERICAL 


We then removed the of the tail- 
stock from the bottom D and clamped a 
bar 
feet long on D, having previously drilled 


h le 


bar and fitted a cap-screw at C. 


top 


of 1x2-inch machine steel E about 2 


and tapped a inch in one end of 
the We 
used two pieces of machine steel F about 

inches long for radius pieces, drilling 
holes end of 
the of the 


4% inches apart in one and 49/32 inches 


two inch in each each 


picce, making centers holes 
in the other. 

\ reversed adjustable boring tool was 
then clamped in the tool post and set 1 


inch in from the edge of the work, as the 


the 
This was to 
be used as an alining bar 18 inches long, 
and when this was tested, it was out of 
this 
might have been due to the hole being 


had to 


inches and turned 
49/32 
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center of the arcs of the circles to 


turned on the work was to be 1 inch from 


the edge of the work. 


then clamped in this position and 


position that 


center of the cap-screw in the cross-slide 


rest and the one in the bar E 


perpendicular to the axis of the spindle; 


this being done by locating both cap- 
screws the same distance from the fac« 
plate. The tailstock was clamped so the 


bar could not move in any direction. 
49/32-inch radius piece F 


to bar E and the cross-slide by the cap- 


screw C and the carriage was then 


clamped 


Any longitudinal motion of the carriage 


be 
The carriage was 
the 
tailstock block D brought up into such a 


a line drawn through the 


would be 


The 


was connected 


un- 
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turned in the ordinary way and the work 
was then filed, scraped and emery-clothed 
smooth. This made a satisfactory job 
and a much more accurate and better one 
than it would have been had 
templets. 
Govans, Md. 


we used 


FICK 


F. E. 





A Milling Job on the Planer 


A certain job came up at one time in 
our shop that looked for awhile as though 
it might cause somebody to sit up and do 
some thinking. 

The problem in question was to cut a 
series of grooves in a heavy iron casting, 
part of a drop-hammer die. The grooves 


a= 





a Oo On 






































FIG. 4 


A MILLING JOB ON THE PLANER 





























TURNING RIG 


the tool to move in the 
are of a circle of 49/32 inches radius. 

carriage so that 
the tool was in position at the end of the 


must now cause 


The was moved back 


work, a cut was started, the depth of cut 
being adjusted by the compound rest and 
the longitudinal power feed thrown in 
and the cut allowed to run across the 
work. This was repeated until the proper 
size was obtained. The inside was ma- 
chined in the same way as the outside 


with the exception that the boring tool 
was reversed and the 4%-inch radius piece 
used in place of the 49/32-inch bar. The 
collar on the inner end of the work was 





were approximately semi-circular in cross- 
Section, and were parallel to each other. 
They were 6 inches or so in length and 
extended a distance of 2 feet across the 
casting, after the fashion indicated in 
Fig. 1. The ends were required to be 
circular, and the longitudinal section of 
each groove was to be as in Fig. 2. 

The castings weighed in the neighbor- 
hood of 300 pounds, and we had no mill 
ing machine large enough to handle them. 
Also on of the shape of the 
grooves it was impossible to use either 
planer or shaper. After considerable dis- 
cussion as to ways and means, the fol- 
lowing plan was adopted and worked 
admirably; so well, in fact, that the rig 
is still standing, as these jobs have a 
habit of coming up in more or less regular 
succession. 


account 


In an out-of-the-way corner of the shop 
was an old style planer; the kind which 
had a large square-threaded screw as the 
means for moving the table. This 
cleaned of several inches of dirt and rust, 
all the driving and reversing gears being 
removed as unnecessary. At the rear of 
the bed or rather the left-hand end, as 
shown in Fig. 3, was placed a bracket 4, 
bolted to the bed. This bracket carried 
the pulley B, which was fastened to a 
short piece of shafting, at the end of 
which was the small bevel gear C mesh- 


was 
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ing with a similarly cut gear D on the 
end of the screw E. This screw had a 
large, square thread working through a 
babbitted nut on the under side of the 
table, as is shown in the sketch. An- 
other bracket F was bolted to the base 
of the planer and carried the hand-wheel 
G and small pulley H. A belt running 
over B and H formed the means by 
which the planer table was moved for- 
ward and backward. 

Next we took off the tool holder on 
the cross-rail and bolted in its place the 
cutting fixture. This was composed of 
a tailstock casting J, Fig. 4, carrying the 
bushings JJ, through which ran _ the 
spindle K. This spindle was enlarged at 
the lower end, as shown, in order to pro 
vide for holding the cutter, the shank of 
which was turned taper. The pulley L 
provided means for rotating this spindle. 
The cutter was made in the form shown, 
with four cutting edges, and in order that 
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matic” feed at G, and kept turning it, 
until the first section of the groove was 
cut. Then by lifting the cutter clear of 
the work, the table could be run forward 
enough to bring the casting into proper 
position for the next section of the 
groove. When all four sections were cut, 
the table was backed to the original posi- 
tion, the cutter shifted sideways the dis 
tance between the grooves, and the opera- 
tion repeated. 
ings, the rig was much more conducive 
to muscle than laziness, but it solved what 
a hard proposition and 


Taking a large lot of cast- 


for a while was 
produced the required results. 
Chicago, III F. 


W. B. 


The Grinding of Copper Rolls 


I ran across a method of grinding cop 
per rolls the other day which ought to 
interesting to the the 
AMERICAN Macuinist. The rolls ground 


be readers of 





bhp 
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Plan of Grinder 


Wheel 


\ Kelly 
A 


| ° 
Diagram of Wheels and 
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GRINDING COPPER ROLLS 


it might cut with equal depth over all 
inequalities in the surface of the casting, 
a piece of steel M, shaped as indicated, 
was secured by screws to the casting /, 
the screws working through elongated 
slots in order to allow for a slight adjust- 
ment made necessary by varying lengths 
of cutters. The casting J was adapted to 
slide in a dovetail guide on the block N, 
which was bolted to the cross-rail of the 
planer, and a weight O, together with 
the lever P and studs QQ, kept the cut- 
ter down in the metal as far as the stop 
M would allow. A couple of uprights R 
from floor to ceiling and a drum S and 
belt 7 the cutter to be shifted 
sideways from one slot to another. The 
drum S was connected by belt to the line 
shaft in the manner. 

After the casting 


allowed 


usual 


was located and 


clamped in place on the table, and the cut- 
ter started at the proper point and depth 
of cut, 


the operator turned on the “auto- 





are made from seamless copper tubing 
5/16 inch thick and are from 5 to 7 feet 
long and 9 inches diameter. There are 
three heads driven into each roll, one in 
the center which does not touch the shaft 
and one in each end driven onto the shaft 
and into the roll. The shaft is 17% inches 
diameter. 

The rolls are turned first within 1/64 
inch of finish size which is the grinding 
allowance. In turning, the stock is re- 
moved in one chip with reduction of 
3/64 inch in diameter and a feed of 1/64 
inch per revolution. An excellent finish 
is obtained by using a cutting compound 
such as the “Acme” or “Economy” com- 
pounds. The tool 
point. A cutting speed of 100 feet per 
minute is employed 


is ground to a fine 


From the sketch it will be seen that the 
roll is ground while running in boxes on 
its own bearings which project from the 
end of each roll about 8 inches 
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The peculiar feature of this grinding 
operation is that no rests are used to 
support the work as is usual, but in 
stead, two emery wheels are used, one on 
each side of the work, which balance the 
cut. 

The diagram of wheels and roll shows 
the direction of rotation, the surfaces in 
contact moving in opposite directions as 
is proper 

The 40 B, Norton 
grade I-inch face and are run at a sur 
face speed of 7300 feet per minute. The 
rolls minute 
or at a surface speed of 235 feet per min- 
ute, and the traverse of the wheel along 
the work is at the rate of 1 foot per min 
ute or about 3/64 inch per revolution 

The limit of accuracy of this grinding 


wheels used aré 


run at 100 revolutions per 


within 0.002 inch and the finish is all 


18 
that could be desired, the surface being 
very smooth and without a sign of a 
chatter mark 

One of these rolls is ground in one 
hour. About 0.0015 is removed for a 
chip on an average. Cast-iron rolls 3% 


inches diameter, from 6 to 1o feet long, 
eround in the same manner within a 


are 

limit of 0.001 inch using a 24 P, Norton 
wheel \bout 5 gallons of water per 
minute flow onto contact points of work 


and whe ] 


The carriage carrying the two wheel 
slides runs on a flat way at the front of 
he machine and a V at the back. It 


is held from lifting under the pull of the 
belts by gibs and is driven by a splined feed 
rod and rack, the same as a lathe carriage, 
feed rod being driven from the cone 
The 


spindle is gear driven, being a precursor 


th 
on the end of the headstock spindle 
f the machine of today. The wheel slides 
arc adjusted independently of each other 
from the front of the machine, the back 
slides being actuated through a shaft with 
through a 


joint connected 


train of gears to the screw 


a universal 


The wheel spindle and its bearings are 
of rather peculiar construction Each 
spindle is driven by two belts on pulleys 
PP, and each spindle has six babbitted 
bearings B. In the boxes on either side of 
the wheel, as will be noticed, the spindle 
is abruptly tapered. These boxes are ad- 
justable along the slide and serve to take 
up the end lash. The belting is all from 
above from long drums. 

This is one of those grinding operations 
where the man grows up with the machine 
and almost becomes a part of it. The day 
I saw the machine a man was running 
it who had worked for the company about 
35 years. He was one of those machinists 
of the old school who didn’t believe any 
of this talk” about thou- 
sandths of I might add that he 
ground the to a stiff 
Upon asking him how straight he could 


“new-fangled 
an inch. 
limit 


rolls gage. 


grind the rolls he had only one answer, 
he “ground them straight,” and on 
ther questioning along that line could not 
to that them 


fur- 


get him admit he ground 








within thousandths, 
“ground them straight.” 


Before the introduction of emery wheels 


SU 


many 


grindstones were always used, and the old 
man said: “Those were the days when I 
used to do a really fine job, but now the 
motto is ‘quantity, but not quality.’’ 

In reality the rolls are ground in about 
half the time it used to take, and every bit 
as accurate. As near as I could find out, 
this grinder is some 35 or 40 years old and 
was built in the shop where it is being 
used. It is a good example of one of the 
old-style machine tools built to last “for- 
ever and a day.” 


PauL W. Appotrt. 


Lowell, Mass. 





Grooving Small Rods in the Lathe 


In the manufacture of a line of 


chines there was required a considerable 


ma- 


inch brass rod hav- 
ing a keyseat or rather a groove along 
These rods were 3 feet long; 
the groove in the 


quantity of %-and % 
cne side. 
4%-inch size was 1/16 
inch wide and 1/16 deep, the groove in the 
Y4-inch size % inch wide and &% inch deep. 
The rods had been grooved formerly in 
this method re- 
quired shifting and changing the clamps 
of the limited travel of the 
It also tied up an expensive ma- 


a milling machine, but 


on account 
table 





GROOVING 


SMALL 


chine for a greater part of the time when 


it was required for other purposes. An 
old 14-inch lathe was accordingly fitted 
up with the equipment shown in the 


drawing and the results obtained from it 
were all that could be desired. At A is 
shown a bevel to fit the 
This was in reality 
a cut gear intended for another purpose. 
The hub was cut off and it was bolted to 
a chuck mount. This gear ran with a 
pinion on shaft B which was supported in 
a bracket clamped to the bed after the 


gear threaded 


nose of the spindle 


but he 


RODS 
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[The cutter C 
was clamped between collars just over the 


manner of a steady rest. 


front ways of the lathe. 

A casting D was bolted to the carriage. 
It had a %-inch hole bored in a posi- 
tion properly related to the saw, to hold 
the end of the piece to be grooved. A 
casting E carried a roller to support the 
rod as it was drawn under the cutter. It 
was clamped to the bed by the screw G 
and could be moved along to a position 
under the cutter. Forging F was bolted 
to the bed to act as a guide and afso to 
clamp the rod in position when clamp D 
was released 

In operation the carriage was moved 
to the limit its the 
headstock, a rod passing through F and 
over E being clamped in D, the lathe 
started and the nut thrown in. This drew 
the rod under the cutter as the carriage 
moved away from the headstock. As soon 
as D cleared the cutter the roller E was 
slid up and clamped in position directly 
under the cutter and the grooving pro- 
ceeded with 


of travel toward 


When the carriage reached 
the end of its travel the rod was clamped 
in F, loosened in D and the carriage re 
turned for another trip. 

The grooved in double 
lengths but rods up to 12 feet have been 
done successfully requiring three trips of 


rods were 


the carriage 


IN THE LATHE 
The castings were bored for the half- 
inch size and bushings and a new roller 


2/7 ° 


used for the 34 size. Such adjustment as 
the 
cutter was made by shimming up under 


D and E. 
sliding E along the bed without disturb- 


was necessary, due to. grinding 


There was some difficulty in 


ing the shims, and it would be an im- 
provement to have E made in two pieces 


between which the shims could be 


clamped. 
Chicago, IIl. s < & 
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A Simple Boring Bar 





Here is a simple boring machine I 
made for reboring a crank-pin hole in a 
disk crank, without removing the crank- 
shaft. I took an old cast-iron sleeve, 
about 7 inches long, and bored a hole 
faced shoulder on 
the hole, and 


diameter ; 
with 


27% inches 


the end, square 

















\ SIMPLE BORING BAR 


counterbored it about % inch so the tool 
cguid cut through the crank without 
cutting into the sleeve. 

I turned up a shaft (20 inches long 
over all) 12 inches to fit the sleeve, and 
down to 1% inches diameter; 
cut 30 threads to the inch on this for 
about 6% inches, and turned to 1% inches 
for crank. I then took a brass disk that 
had been used for a piston-head follower, 
and cut thread in it to fit threaded part 
on the bar. This brass disk was fastened 
stationary to the sleeve with three 14-inch 
studs, long enough to let the disk back 
far enough so the cut could be started 
from the counterbore. By turning the 
bar this disk served as a feed. 

The cutter was fastened, as shown in 
the picture, in a slot planed in the end of 
the bar, by a strap and two cap-screws. 
The sleeve was clamped against the disk 
and set so the tool touched all around. 
No gears were needed to turn the bar, as 
only 1/32 inch had to be bored out to get 
the hole true. 

This was done with two cuts; the hole 
was 4x47¢ inches. With this simple rig 
the hole was bored as good as could be 
done in a lathe, and can be used in other 
iobs for reboring holes. 

Menominee, Mich. 


§ inches 


Simon _ Bo tn. 





According to The Engineer, the Ad- 
miralty have given attention to the ques- 
tion of ear protection during heavy gun 
firing, and it has been decided to use 
plasticine, with the addition of cotton 
wool, but the form of ear protection to 


be used is to be left to the individual 
choice of officers and men. Plasticine 
may be supplied to ships and gunnery 
schools if specially demanded. The ad- 


dition of 50 to 60 grains of cotton wool 
has been recommended to insure perfect 
safety. It is pointed out that the cost of 
the material is very small, and its use is 
desirable in many cases. 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


The Making of Piston Rings 


The article by W. Osborne, on page 723, 
recalls a job that I once carried through 
on similar pieces. The question of uni- 
form strength did not arise, but the rings 
were perfectly satisfactory and stood a 
The method of 
making the rings may not be new, but | 


severe test in practice. 
have never seen it used but that once, 
in one of the largest plants in this country 
devoted to the manufacture of automo- 
biles. 

The question of making piston rings 
was considered very important and con- 
siderable time was taken before deciding 
upon the method. The tools to be de- 
scribed are those finally decided upon and 
used. The rings were made in large lots 
and the cost of making was as low as pos- 
sible consistent with accurate results. 

The stock was the best of gray cast iron, 
and came from the foundry in cylinders 8 
inches long allowance of 1/16 
inch to finish inside and out. These cyl- 
inders were chucked in a lathe and the 
outside turned to the proper diameter as 
close up to the chuck jaws as possible. 
After this operation the outside was fin- 
ished in the special chuck shown at Fig. 2. 


with an 











FIG. 2 


) Chuck Jaw 


Sleeve 


Sody- ] 











FIG, 5. 


PISTON-RING 








PISTON-RING TURNING AND 


FACE-GRINDING 


FOR THESE 


The outside of the blank was a good fit in 
the inside of the chuck; the stock was 
After finish- 
ing the outside to the diameter wanted 


held by set-screws A A, ete. 


the chuck, which was strapped to a face 
plate, was moved the proper distance off 
As dupli- 
cate parts were wanted the limit of error 


center and the hole was bored. 





| —— 


FIG. I. THE PISTON RING 


in the holes was small; after boring close 
to size a special reamer did the finishing. 
After the hole the chuck was 
steady rested on the spot shown at B, Fig. 
2, and the rings cut off. 
then in a rough state ready for finishing. 

The sides were ground on a special arbor, 


boring 


The rings were 








ALSO 


main body, a spring guide arbor whicl 
was hardened and ground in place, and a 
sleeve and nut for adjusting the spring 


guide. The construction is simple; all 
parts except the spring were made of ma- 
chinery steel, pack-hardened and ground 
on the guide surfaces. In this case the 
hole in the ring ran true with the axis of 
the arbor 

After face grinding both sides the rings 
were clamped in the fixture shown at Fig 


disk 


a base plate and inside of a 


; This consisted of a cast-iron 
bolted to 
recess bored in the base plate in about 
the position shown. An ordinary strap 
was used to clamp the works. The layout 
was done by means of one of the prepared 
rings on which the narrowest point had 
been found. A hole was bored in the 
position shown and a plug fitted to it as 
a gage for the second cut, as it was im- 
portant to get cuts in the 
The mill- 


ing was done with a high-speed cutter on 


these two 
proper relation to each other. 


a hand miller and the cost was extremely 
of the readers will probably 
A brush 
was used in the slot and the chips gave 
practically no trouble. 


low. Some 


ask, what became of the chips? 


The arbor, shown in Fig. 5 was used 





shown in Fig. 3. This consists of the in conjunction with the bench fixture, 
Spring Arbor 
Sleeve Nut 
/ ; j 
4 j 
a, . “f/ 
At J J 
a ee 
== —— 


BORING CHUCK FIG. 3 





Face Grinding Arbor 


PISTON-RING 


SIDE-GRINDING ARBOR 
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ARBOR FIG. 0. 








BENCH FIXTURE FOR FACE-GRINDING 





ARBOR 















136 


Fig. 6, to grind the outside true when 
the ring was contracted into its working 
position. The arbor consists of a main 
body carrying the centers with one end 
milled square, as shown, three jaws dow- 
eled and screwed into place, a sleeve to 
grip the ring against the face edge of the 
body, and a nut and washer to adjust the 


sleeve. A very short bearing was left be- 
tween the sleeve and arbor, and the rest 
of the hole was bored away, as shown. 


This allowed the sleeve to adjust itself 
freely to the rings. 
The most particular parts to place were 


the three jaws. This was done as fol- 
lows: A ring was turned off on the out- 
side concentric with the hole, and then 


used in the lathe with an indicator to get 


the desired throw. The were 


jaws 























FIG. 4. PISTON-RING MILLING FIXTURE 
l l peraecs 
y } 
FIG. 7. CROSS-SECTION OF PISTON 
screwed into place by guess and then 


tapped into position, after which they were 
doweled. As the rings were split a means 
of contracting them onto the arbor jaws 
needed 
the satisfactory we 
found, and was made of hard wood. A 
square hole was cut at the bottom of a 


was The fixture, shown at Fig. 


6, was most way 


recess to fit the body of the arbor of Fig. 
5. a couple of screw holes were drilled to 
take screws for clamping to the bench, 

] 


steel wire 


and a piano was put on, as 

shown. When the ring was contracted 

into position the taper key was pushed 

into its bearing and the arbor locked. 
lig. 7 is a cross-section of the piston 

in which these rings were used 

Warren E. Tuompson, 

Wollast Mass 
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The Cylinder Grinding Wheel 


There is a very common prejudice ex- 
isting against the use of this form of 
grinding wheel on account of the amount 
of heat it generates and the danger of 
distortion or drawing the temper of the 
This is, of course, due to its large 
area of contact and the fact that the 
abraded material is longer retained in the 
wheel and so dragged over the surface 


work. 


being ground. The application of water 
reduces the evil to some extent in cylin- 
der wheels which are used in a horizontal 
position, but there is some difficulty in 
confining it to the machine and also direct- 
ing its flow to the grinding point. 

At page 462, Part 1, Ethan Viall dis- 
cusses methods of grinding milling or 
slitting saws, and until just recently I was 
quite in agreement with him; if I had 
taken any to article it 
would have been that he apparently dis- 


exception his 
penses with the use of water in both the 
methods he illustrates. The reason of my 
conversion is that I have just seen a cylin- 
der wheel at work grinding the side of a 
6-inch milling saw in 32 seconds, remov- 
ing some 0.007 inch of material, using a 
copious stream of water both inside and 
of the Seeing that the 
amount of work being done on this ma- 


outside wheel. 
chine, where the wheel is used in a verti- 
cal position, displaces some five or six 
machines fitted for the disk-wheel method 
ot grinding, your correspondent’s prof- 
fered guarantee seems somewhat at fault. 

By this method of application there are 
natural at work 
distinct advantage; 


two laws which are a 


gravity assists in 
directing the water to its proper place and 
the same by centrifugal action, 
washes all the dust and grit away 
the center of the revolving work-chuck- 
ing plate, thus obviating the necessity of 
cleaning the face previous to the fixing of 
the work in position. It should also be 


water, 
from 


said that a very soft, coarse wheel is used. 
The only objection that could be taken to 
this method of grinding is the presence 
of the radial lines it leaves on the ground 
surface, but these may be a positive ad- 
vantage in a milling saw, for when the 
saw is at work they positively have some- 
thing of a milling action and tend to re- 
the friction on the sides. These 
radial lines would be objectionable on the 
faces of friction rings, or collars for 
thrust bearings, but they may afterward 
be lapped away. There are many con- 
cerns who find it necessary to lap the 


duce 


faces of their friction collars even when 
ground with a disk wheel of a suitable 
grade; which induced 
this have been that the plain ground sur- 
fz.ces have been found to have some little 
cutting effect when in frictional contact 
with the 
as bronze. 


the reasons have 


faces of softer materials, such 


One method I have seen of doing this 
lapping may be worth a description: The 
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rings, after grinding, are chucked on a 
true drawback and held by a slightly ec- 
centric bushing; this latter provision was 
adopted as a means of preventing the groov- 
ing of the lap, and as some aid to its uni- 
form wear. While the ring is revolving, 
a rectangular copper lap, charged with 
forced 


oil and fine emery powder is 
against it by means of a weight. The lap 
is mounted on a slide which has a re- 


ciprocating motion in a direction parallel 
with its face, and works automatically. 

From some personal experiences of grind- 
ing with a cylinder wheel, I fully expected 
surface cracks to develop on the sides of 
the saws mentioned, but an examination 
of some hundreds which had been ground 
failed to show a single instance. There 
are a great many hardened parts in loco- 
motive shops which could be ground to 
better advantage than at present by a 
machine designed for this method of 
grinding, and from the speed at which it 
works it should be invaluable to the tex- 
tile-machine maker. The important fea- 
ture is, of course, the grade of the wheel 
used, and the only possible future trouble 
would seem to be where unwise changes 
are made in this respect. Although the 
wheel which has been mentioned was ex- 
tremely soft and coarse, there was no such 
cvidence of a waste of grit as was to be 
seen in the disk-wheel machines. Al- 
though these latter were of a somewhat 
harder bond, it would seem from this that 
the grinding pressure assisted in retain- 
ing the grit in the wheel, and that most 
of it was actually worn right away. 


London, Engi!and. A. B. SCHLIEFER. 





Hand-turning Operations in the 
Lathe 


This interesting article carries me back 
to my boyhood days when I was learning 
the trade, and I must say with Mr. Lomas 
that the art of hand-turning in America 
is almost a thing of the past. I still use 
some hand tools for certain work and find 
them profitable, and many times I have 
laid the engine lathe in the shade for 
speed and accuracy of work. 

As far back as the early parts of the 
‘6os I did special work with a plain 
hand lathe and a simple slide rest, just as 
profitable as it can be done with the most 
modern tools; I mean, not in quantities 
but on single jobs. The parts were right 
and could be relied upon, and oftentimes 
in small quantities the time would make a 
modern tool hustle to equal it. 

Mr. Lomas says that the firm producing 
this work has the reputation of making 
high-class and well finished machinery 
and is busy, and says “the greatest diff- 
culty connected with hand-turning is in 
competent workmen, and 
reason is that hand-turning requires 
high degree of technical skill, which takes 
considerable time to acquire, and often 


obtaining one 
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after many years of experience, workmen 
fail to become proficient.” 

1 would ask the 
Our 


readers if this is not a 
fail to ac 


present 


broad fact mechanics 


quire, knowledge on aceount of 


conditions in modern tools. 


When young men learn their trades in 


the old-fashioned way they will become 
proficient in the arts, will be thorough 
mechanics, and will certainly have less 


trouble in procuring responsible positions 
Louisville, Ky. * HERMAN FLETCHER 





An Adjustable Square Hole 


Che littl 


Dixie, 


article and sketches from Mr 
on 845, relating to what he 
calls “An hole,” but 
what I would call “An adjustable square 
hole,” 


page 


expanding square 


were very interesting to me, since 


they reminded me of my _ experiences 
many years ago. 
\bout 1880, when with a silversmith in 


this city, | was called upon to produce 
some plain and ornamented square wire 
of various sizes in silver and other metals 
lor 


bench with the ordinary square hole draw- 


a while we drew the wire on the draw 


plates, and put the engraving and orna- 
menting ou by hand, but as much of it 
was used this proved too slow, expen 
sive ind cumbersome. The holes in the 
draw plates would not hold their sizes 
very long, and had to be renewed very 


often, and to produce repeatedly a certain 


hole in a solid piece of tool 
the 
allowance for shrinkage in hardening, was 
difficult lo all 


constructed adjustable drawing 


SIZ¢ 


steel, 


square 


and make right and necessary 


very overcome this I 


t! c die, 
illustrated herewith, and also the drawing 
rolls to the 


Chis fully 


die with engraved ornament 


answered 


wire afterward 
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3 and 4 are top views with the cover C done with the identical mechanical move 
removed to see the die jaws in position. ment of Mr. Dixie's wooden model and 
Fig. 2, closed. Fig. 3, partly open. Fig. my sliding-jaw drawing di 
4, full open. Fig. 6 shows the four-roller drawing 
Referring to the sketches, B is a steel dies with which | ornamented the plain 
frame riveted to the base G with the rivets square wire by drawing and rolling it with 
K. AAAA are the four adjustable hard- one draft between this engraved roller on 
ened tool-steel die jaws. C is the cover the draw bench his, of course, pro 
screwed on top of the frame B and die duced only one size wire, all that wa 
oO oO 
- a 
CNA IM Oo 
© ob \} . | 
3 ~~ ' +h 
\ fi N 
\ Sr 
wW , 
R 
FIG. 6 FIG. 7 
FOUR-ROLLER DRAWING DIE FOR ORNAMENTING SQUARE WIRE 
jaws 4 with the screws & to lock all the necessary, but by having extra sets of 
parts together rollers, different sizes of wire were orna 
In operation the dic jaws 4 are in the” mented with the same rig 
position shown in Fig. 4, and as the wire lhe die housing is built up like my 
is drawn smaller, the adjusting screws FF other die, only for convenience in mak 
are tightened to advance the jaws 4 and ing up the outer frame is made round 
close the square hole until to the required instead of square lig. 6 shows the 
size wanted. The four graduations on die chuck with the top cover Pr 
the inner beveled edges of the cover ( meved. Fig. 7 shows the side and front 
ig. 1, enables one to adjust the die jaws view of one engraved roll 1 and roll-bear 


properly and reset the same repeatedly to 
a given size 


In Fig. 5 | show only the relative 


four rollers 7 


posi 


tion of when partly closed 








F 
EfoKo oO ; ) EfoKo 
am 4 | oma 
O| A wey < O 
- 5 AS lal _. B 
is CS = A ls 


mg block , alse ; 


part of the top cover r 


base Il” and recess V in the base IV’, which 
formed the guide for the bearing block 
V/ The housing \V is fastened to the 




















the requirements, although in later years 


I used an improved device, regularly 


made now and known as “Turk’s Head,” 
to which | will refer later on In my 
sketches | will keep within the line of Mr 
Dixie's wooden model as much as possi 


ble and at the same time give my end of 


as I can remember 


as far 


Fig 
ig. 


1 is a plan and side view. Figs. 2, 





FIG. 3 
ADJUSTABLE SQUARE WIRE-DRAWING DIE 
(an arrangement used on a “Turk’s Head, 
an adjustable plain square wire roller 


dic now mac by a 
the 
the 


ad 


four 


drawing regularly 


firm), it will be noticed 


the 


Providence 


pesition of rollers is similar to 


die jaws on my drawing die, and the 


justment (not shown here) of the 


rollers to ind decrease the size 


of the 


mcreas 


square hole between the rollers is 











base Il” by the rivets RK lop plate ? 
(Fig. 7) is screwed to the housing N with 
the screws 4 [he screws O are to 1 
sist the pressure from the square wire 
while being drawn through between the 
rollers 1, and also are for taking up the 
wear of the bearings as well as for ad 
justment for smaller size rollers 

Newark, N. J H. V. BerNAArp?. 
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Cutting versus Grinding 
Fig. 1 shows a bevel gear being ground 
on the face with a cup wheel mounted on 


an internal fixturé These bevel gears 
are made of very tough steel and are car 
bonized and hardened in oil. The result 


of grinding after finding the proper grade 
and grain of wheel was the production of 

















A SPECIAL CUP 


FIG ] GRINDING WITH 
W HEEL 


some of the largest chips I have seen. I 
am sending you some of the actual chips 
which are much larger I believe than any 
previously produced, being from % to 1% 
inches in length. The operation was per- 
formed on a Brown & Sharpe Universal 
grinding machine. The speed of wheel 
was 13,000 revolutions per 
speed of work 80 revolutions per minute 


minute and 














be 
| 
s | 
c | 
al ! 
FIG. 2. THE SHAPE OF THE CUP WHEEL 
A Norton alundum cup wheel was used 


The efficiency of the wheel will be found 
on examination of the chips as they are 
absolutely free from grit; they are clean 
and resemble ordinary steel turnings from 
the lathe. It must be understood that the 
whole 
tact 


a fine edge 


of the wheel was not in con- 
the work, but turned away to 
as shown in Fig. 2. In con 
that the operation 


face 
with 
State 


clusion I might 


AMERICAN MACHINIST 
was performed dry and the heat con- 
spicuous by its absence. 

Coventry, England J. Cuckson. 


[The chips as stated are like fine turn- 
diameter and 
however, no 


thousandths in 
There is, 


ings a few 
very clean 
comparison as regards size between them 
and the ribbons, some of which are nearly 
'@ inch thick by 1% inches wide.—Eb.] 


cut 





Work That Pays on the Turret 
Lathe 


The following example is a good illus- 
tration of how work of old design should 
be handled in the modern turret lathe to 
be successful; it the oppor- 
tunity that exists for standardizing engine 
details in old established works, and is in 
reply to the article entitled “A Plea for 
the Simple Lathe,’ which appeared on 
page 959, Vol. 30, Part 2, of the AMERI- 
CAN MACHINIST 


also shows 


Fig. 1 is the original design of a steam 
engine slide-valve rod and plunger which 
had been used on every kind of steam en- 


gine made by my firm, Robey & Co., Lin- 


coln. Upward of 1000 engines are made 
per year, each one using from 1 to 4 of 
the rods [The manager thought the 


plunger 4, Fig. 1, would be an ideal job 
for our No. 3 Herbert's hexagon turret 
lathe and I tried them; previously these 
were made from forgings and turned in 


the ordinary engine lathe, taking three 
hours each 
Referring to Fig. 1, it will be seen that 


the slide-valve plunger A is turned 1% 


inches in diameter and has a fork at one 


end and is drilled and tapped 7 inch at 
the other end to receive the  slide-valve 
spindle The eccentric rod is C with a 
malleable ball end 8B, which is bored 1 
inch in diameter and is a sliding fit on the 
rod C. It is secured and adjusted by a 
cotter as shown. For making the plunger 
A 1 had to put in 134-inch square-iron 
stock and grip in the 134-inch square col- 
lets; I reduced the end inch up and 
moved the stock out about 12 inches and 
took the second cut. The first cut I found 
was very difficult owing to the irregular 


depth of cut at the corners; the tool point 
off, the 
duced an irregular piece 


steadiers clogged and pro- 
Also, owing to 
the shape the tailstock it 
prevented the second cut from being quite 
throughout 


bre ke 


1 


and weight of 


round and caused vibration 
the lathe. When I had 


or so I did not consider them a first-class 


done one dozen 
job and they had taken considerable time 
both in setting resetting due to 
steadiers shifting and tool breaking, It 
was difficult to hold the stock from slip- 
ping back through the collets. 

So, when the manager came two days 
later to see how I was getting on, I 
showed him the one dozen and pointed 
out the difficulties I had to contend with. 
At the same time I suggested that if we 


and 
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could reverse the two ends forming the 
joint, ie, put a solid ball end on the 
plunger, as shown in Fig. 2 at 4 4, and 


a forked end on the eccentric rod CC, it 
would entirely remove all the difficulties 
and I should be able to use round stock 
instead of square. 
accepted by the manager and he ordered 
me to make one and show it to him. This 
I did as shown in Fig. 2, A 4. It was 
sent later into the drawing office and all 
drawings altered and a’ standard drawing 
tf sizes to 


This suggestion was 


got out reducing the number 
a minimum. 

It will be seen in Fig. 2 that the plunger 
AA solid ball end, is slotted as a 
male joint and is bored and fitted with a 


has a 


brass bushing in the pin hole which is 
means of a cotter 
D. It will be 
1 and 2 that 
thus 


made adjustable by 
which acts on a steel die 
seen upon comparing Figs 
they have the total 
making them interchangeable for 
The design reduced the forgings by 50 per 
cent. and the time in turning 


from three hours to one hour. The part 


same length, 


repairs. 


reduced 
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A SLIDE VALVE ROD ADAPTED FOR HE TUR- 


RET LATHE 


the same cost as 
alone 


was produced for just 
the 
consideration and alteration 
a difficult jol 
turret 


previously paid for forging 


Thus, a littl 
in design sometimes make 
simple, quick and cheap on the 
lathe. 


Darlaston, England H. MAPLETHORPI 





An Expanding Square Hole 


On page 845 Vol. 1, E. A. Dixie wher 
“some fellow may make use 0 
this for a tap sonte day,” 1s 
prophetic after the event. The “Helios 


adjustable die stocks and wrenches are 01 


t 


he states 
wrench 


this principle, and were brought out cer 
tainly over two years ago. I have used 


such a tap wrench, which I procured fron 


the Union Standard Machine Company, 
185 Queen Victoria street, F. C., with 

much satisfaction ; 
London, England. O. ECKENSTEIN 
[Pratt & Whitney, Hartford, Conn. 


made tap wrenches using this principl 
more than twenty years ago.—Ep.] 
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Making a Metallic Packing 





| he 


tor turning | 


tool shown on page S81, Part ie 
acking rings is good, but the 
accompanying cut the 


Alton shops for turning two of a different 


shows one used in 


size and bevel at once, making a pair used 


work. 


has 


for locomotive 

The 
against which 
held securely by means of the nut ( 


shoulder B, 
placed and 


mandrel 
two rings are 
, which 
has holes in its face for a spanner wrench. 
The cutters are fastened to a sleeve D 
This sleeve is a running fit for the man 


drel, and when in use the cutters are in 


a horizontal plane instead of a perpen 


dicular one as the cut shows 
the 


and is 


rings one arm of 


the 


In turning the 


sleeve rests against tool post 


fed along until the end of the sleeve comes 
against the shoulder on the mandrel. 
With high-speed steel blades and rea- 


sonable care, thousands of these rings are 


turned exactly alike without resharpening 

















MAKING METALLIC PACKING 

As will be noted, one end of the mandrel 
is held in the chuck This makes the 
removal and replacing of the rings easier 
than if ld between centers, as the tail 
stock center can be run back out of the 
way as soon as the nut C is loosened 

The rings are then slipped on, the center 
run up and the nut tightened 

Decatur, II ETHAN VIAI 





Reading the Advertising Pages 


I have been interested in what many of 


your readers have been writing about the 


advertising matter in the AMERICAN Ma- 
CHINIS1 [ subscribe for and read the 
AMERICAN Macuinist to learn how to 
improve the quality of the work in my 
shop and keep down expenses, and to 
keep myself informed about all the new 


tools and processes 

The advertising pages are just as inter 
esting to me as the reading columns, and I 
look over them first. Such advertisements 
as those of the Cleveland Automatic Ma 
chine Company, Milling Ma 
chine Company, Lodge & Shipley Machine 
Company and Landis Tool Company I cut 


Cincinnati 


AMERICAN MACHINIST 

compare the figures given by the 
Milling Machine 
figures turned in by 


If they don't tally | 


mut. | 
Cincinnat! Compan) 
with the 


machine 


my milling 


yperators 
know there is something wrong and pro 
ceed to remedy it. I carry this plan out 


all along the line, and when |] am in need 


of new equipment the concerns who are 

not afraid to give me information regard 
7. 

ing their products get the orders 


Why is it that some concerns who are 


paying good money for space in a publica- 
tior like the AMERICAN MACHINIST run 
the same old ads week after week? Have 


they any more right to expect me to read 


the same ads over and over again than 
you have for me to read the reading 
columns if they were the same week after 


week ? 
Another 


advertisements is that 


objection that I have to many 


manufacturers 


the 


of the machines leave too much for me to 


guess, and, as J] am not a good guesser, | 


pass them by. They put a cut of the ma- 
chine in the advertisement with their 
name and address, simply saying it is the 
best ever I'm from Missouri, and |] 
haven't the time or the inclination often 


times to write asking for particulars. It 
seems to me that it’s up to them to give 
inc some information about their ma- 
chines if they want me to buy them. If 


your advertisers would only realize this 

your 

them mi 
Detroit, Mich M. B 


paper would be of more value to 


and to 


WILLOUGHR’ 





Driving Drills with Tangs 


On page 774, 01 i rrespond 
ents advances the statement that a tang 
on the end of a twist drill is not there to 


lo the driving, but to prevent the socket 
hole from being destroved in the event of 
the drill slipping. Well, if that is its fun 
tion it is not — ese far 1s dril 
vhich. bri g will tea sock« 
re effectually at 1 enn tenn ents 
ut a tang Referer ls made to the 
practice of the Cincinnati Milling Machine 
Company in fitting a draw-back rod to the 
taper end of their cutter arbors instead 
tatang. It is, understood that 
the benefit of thi lie tow its being 


but in b 
the shank tightly into the 
make 
drill, in 


able to draw 
socket 
the 

the 


without a tang, ing 
any slip 
occurring serving to fit tighter 
still. But a 


way of doing things, cannot be 


twist ordinary 


forced to 
its socket as tight as these arbors without 
injuring the cutting point, that being the 
must he 


place to which pressurt applied 


to force it up the socket 

I have seen the device shown in sketch 
used with success on the larger sizes of 
drills and milling cutters, Nos. 4, 5 and 


6 Morse tapers. 4 is the machine-spindl 


bored taper, and has a fine thread outside 


BB nuts for forcing locse sleeve, up 


SF) 

down; a tter slot 1s cut through 
! and C, slots also being cut in shanks 
which fit taper hole. On cotter being in- 
serted through sleeve, machine spindle and 
drill, top nut is run back and bottom nut 
pushes up sleeve carrying cotter, which 1 
turn forces drill hard up int icket ; top 
nut is then run down on sle« ind tight 
ened, the operatians being reversed to get 
drill out. Another way its to drive a t 


ter through machine spindle and drill, but 
this tends to swell the hole, to throw tt out 
of truth and is not good practice 

An asked for in 
tangs broke, the shank being 
socket \ four-spindle drilling machine, 
with 113/16-inch Armstrong - Whitworth 
high-speed drills, No. 4 Morse taper, run 
ions and fed to a depth of 


which th« 
good fit in 


instance is 


ning 200 revolut 








314 inches per minute (in mild steel) did 
not break all the tangs, but broke enoug’ 
show that it can be don To sam up, 4 
tang on the end of a twist drill is a cheap 
A 
= a . 
——————————————— 
B 
( | 
| D 
\ 

NGLESS I RIVE WHICH PREVENTS 
SOCKET HOLE FROM BEING DES YI 
but not very efficient method of preventing 

aril iro. LIpping 
G1 k. Scotlans Bomt 


Two Kinks in Hardening Forming 





Tools 
Q Mr. Viall’s a 

55, Vol \ N] 
ne " suse ; ee 

é urré n looking 

xperience ll le gy rlorming | I 
nv other kit 

In order to remove the strains n 
that if the 1 is taken from the bath 

d held over the fire until it 1s_ hot 

ugh to sizzle water, then polished and 


lrawn, the loss from cracking will b 
nowhere near as great 

\s to drawing work by vering with 
oil, I find that you have to draw it to a 
much darker color than when not draw 
ing it in oil, i.e., if you wish a straw color 
u would have to draw it to dark 
brown 

lorringt Conn W. B. Smits 
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Attrition-resistance of Materials 


Users of materials, 
metals, are growing more and more crit- 
ical in regard to the quality of their bars, 
castings, forgings, plates, sheets, and the 
like. 


more specific knowledge 


Machinery designers are demanding 
of the physical 
are to 
Until 


deemed 


properties of the materials which 
enter into their finished machines. 
few was not 


within a years it 


know 


properties of steel, for ordinary uses, CX 


necessary to any of the physical 


cept its tensile strength. For some par 


ticular purposes the compressive strength 
With the 


might have been investigated 
j automobile and the intro 


coming of the 
duction of special alloy steels the quality 
come to the 


of vibrational-resistance has 


fore lfoday there are several machines 
on the market that are designed to meas 
ure the vibrational-resistance of spect 
mens of metal. 


Still another quality is just beginning to 


he investigated; namely, the resistance to 


wear or the attrition-resistance of mate 
rials lhis element of attrition-resistance 
is closely associated with toughness ; but 


it is also, undoubtedly, influenced by hard 


ness and strength. That it is a different 


quality than hardness is shown by man 


steel Manganese steel is tough. 


ganese 


It resists the file as does a piece of hard 


ened tool steel It resists wear and 1s, 
therefore, used for railroad rails, cast 
pinions tor severe service, and the like 
I, is soft, as measured by the scleroscope 
scale of hardness, and in the form of cast 
rails it can be bent to conform to curves 
It has a high value of attrition-resistance, 
hut is not hard as we use the term hard 
Hess 

Phe best example which can be sug 


vested to show the value of a knowledge 
of this property is in connection with the 


Mr 


sur columns 


design and use of gears Logue has 


some inter 


contributed te 


esting results of his investigations of the 
attrition-resistance of materials for gears 


Gears when used for ordinary service fail 


through wear of the teeth, not through 
fracture of the teeth The prevailing 
method for figuring the strength of gear 
teeth, or better for figuring the size of 
tecth for a gear to work under given 
corditions, 1s to assume the tooth to be 


cantilever beam and determine a size of 


tooth sufficient to resist the straining 
action tending to produce fracture \s 
the teeth of gears fail from wear, rather 


than from fracture, it is obviously illogical 


to design for fracture alone without any 


reterence to the proper size of tooth face 


and proper hardness of that face, and 
expect to produce a pair of mating 
gears that, barring accidents, will) run 
for a predetermined period before being 
replaced The contention of Mr. Logue 


that gear teeth should be designed to resist 


wear, as well as to resist fracture, is sound 


Comeident with the demand that ma 


particularly of 
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chine parts shall be designed to resist wear 
properly is the demand to know the wear- 
resisting qualities of various materials or, 
as we have styled it in our title, the attri- 
Here is an 


tion-resistance of materials: 


opportunity for experimental investiga- 


tion. If, as we have suggested, the attri- 
tion-resistance of a given material is de 
pendent upon the three factors of tough 
ness, hardness and_= strength, original 
methods of experimentation may have to 
extensive researches 


be developed, and 


carried out before we will have data and 
formulas in usable form for the intelligent 


design of machine parts to resist attrition 





The Copper Market 


The present condition of the 


market, and the advantageous opportunity 


copper 


American manufacturers to provide 


their future 


ior 
for needs of copper, are 


pointed out editorially by the Engineering 


and Mining Journal. We quote: 

“About a fortnight ago the copper 
market, which previously had been dull, 
developed weakness, owing to the desire 
to sell on the part of some producers 
whose nerves were unable to stand the 
strain. However, on the decline, domestic 


consumers manifested more interest than 
tor a long time previously, and consider 
them, es 

At that 
point there were found to be a good many 


able purchases were made by 
pecially at 12%c. for electrolytic. 
inquiries in the market, with the proba 
that a small further 
bring 


bility concession 


would about very large business 


\merican manufacturers appeared to be, 
the that the 
November, 


indeed, in frame of mind 


Europeans were in last when 


they realized that the price for copper was 


low .and appreciated the advantage of 


providing for future requirements, even if 
the latter were not immediately in sight 


“American manufacturers also recog 


nized that copper was cheap at that time, 
but they did not have the money to in 


vest Since then, nearly nine months 


have elapsed. The supply of money has 


hecome abundant Business is showing 


some signs of improvement. Confidence is 


leing restored Consequently, 


for 


gradually 
the 
manufacturers to provide for their future 


it is part of wisdom American 


requirements of copper.” 


Why Some Engineers Fail 





the records of 
superintendents 


the fact 


back 4ver 


factory 


In glancing 


some engineers, 


and are struck by 
that 


moved from place to place almost periodi 


managers we 
some—unfortunately too many—have 
cally without bettering their positions. A 
consideration of such careers brings out 
the fact that they are not as much of an 
unqualified success as the ability and at 
tainments of their makers would seem to 
warrant. Very often such men, who have 


worked up steadily during their younger 
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years to positions of trust and responsi 
wandered in their 


without 


bility, and who have 


middle life from place to place 


measuring up to the promises of their 


younger days, are men of exceptional 


ability, are possessed of excellent educa 


tions and wide practical experiences and 
have a combined knowledge of the funda- 
mentals of engineering, the application of 
mechanical principles and the art of manu 
facturing, so that they have been singled 
out by their acquaintances to become lead 
held of 


they 


ers in whatever engineering or 


manufacturing elected to work in 
We may well look for the reason for this 
condition of affairs 

The failures 
can be summed up in the phrase, lack of 


An engineer in an executive 


reason for some of these 
adaptability 
position requires much more than the 
technol gic knowledge and experience ot 
\ knowledge of business 


and business methods, the ability to read 


his profe ss1ion 


human nature quickly and accurately, tact 


tulness in dealing with difficult situations 
and adaptability to surroundings are es 


sential to the engineer when he becomes 
an executive. 

\ failure to appreciate the necessity of 
character and methods of 
stunted the 
able 


eering and manufacturing lines The ex 


these traits of 


procedure has development 


and growth of many men in engin 
ecutive’s personal ideas and preferences in 
details of design are often pushed so far 
antagonism on the part of 


A contempt for 


as to excite 


designers and draftsmen 


office methods and systems on the part of 


an executive often leads to the slighting 
cause 


( fice 


of certain details which inevitably 
friction, as they with 
\ disregard of details, perhaps 


interfere 
routing 


unimportant in themselves, causes a cus 


temer to have a dissatisfied feeling with a 


firm, rather than one of complete satis 


faction The lack of proper engineering 


consideration of the made by 


the selling 


suggestions 


force, on the plea that th« 


members thereof are salesmen and_ not 


mechanics, often causes the selling forc« 


te work entirely out of harmony with the 


designing and producing forces, to the 


detriment of the business \ 


knowledge of ordinary business procedurs 


has, more than once, put an engineering 


executive in a ridiculous position in the 


eves of a customer The 


appreciation on the part of a 


superintendert, of the duties and re 


sponsihilities of his board of directors of 


ten creates friction, because the managet 


or superintendent aggressively pushes a 


e } 


pP licy \i hich the directors. trom thei 
knowledge of business, know to bi 
}) ctical 
1 on ften the engineer tries to put his 
cchnical knowledge and experience in 
position far greater value than it de 
erves: { while it is important, business 
experien d knowledge of met nd 
ffair re just s important in ordet 
I proper] n for engineering t 


work 


lack of 


lack of a proper 


manager or 
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New Publications 


How to Reap PLans. “By Charles G 
Peker 
text cuts and eight folded plates. The 
Industrial Publication Company, New 
York 

As a 


which 


460 5x7'4-inch pages, with 43 


Price, 50 cents 
from the numerous 


subject of me 


Variation 


books eXist on the 


chanical drawing, we have the volume un- 


der notice which is intended to teach 


mechanics how to read plans rather than 


to make them. It relates to building 


how 


plans exclusively and, consequently, 1s 


chiefly of interest to thos« engaged in the 
huilding trades. It concludes with a com 


¢ 


plete set of plans for a seven-room cot 
tar 


Metrats. By L 


inch 


WELDING OF 


4'.x0 


\UTOGENOUS 
pages, 


Boiler 


jt 


L. Bernier |: 
with 43 illustrations Ph 
maker. Ne \“ \ irk Price. $1 


readers are not strangers to. the 


Our 


process of welding metals, 


autogenous 
which has received attention in other col 
umns besides our own. As is natural, our 


J2.» . 
Th Ne Y 


to applications of 


contemporary, maker, has de 


voted special attention 


the process to the manufacture of tanks, 


gasometers, boilers, etc., and the articles 


which it has recently published now ap 


pear as a pamphlet which will be found 


decidedly useful to all who are interested 


in the applications of the process «ce 

scribed 

PHE Gas ENGINE IN PRINCIPLE AND Prac 
rick by A. H. Goldingham 195 


illustrations 


6x9g-inch pages with 107 


Gas Power Publishing Company, St 


Joseph, Michigan. Price, $1.50 
i | : 


This work is largely a compilation of 


articles that have been published in Gas 


elementary and descriptive 


y> » . 
ower. It is 


in its treatment of the subject rather than 


analytical and mathematical lherefore, 


it presents information that is of general 


interest rather than that which is of value 


to the designing or operating engineer 
There is in places a certain looseness in 
the use of technical terms and expres 
sions that is regrettabl In addition to 
the treatment of gas enemes, one chaptet 
deals with fuels, and another with the gas 
producer 
How To UsE Siipe RULES By DD. Petri 
Palmedo. 52 4x7-inch pages, with 31 
illustrations Kolesch & Company 
New York Price, sO cents 
In the preparation of this little volume, 
the author has « eavored rel dat he 
various problems ] mitt luction of 
cneravings whi ‘ t hid les 
ste id t mere 1aL ~ h re aer s ¢« ( 
ciny lirected 1 I Zs by 
s of arrow Vi litt pac 
s dex | aon les ' ion being 
ractical, albet roug 
‘¢ ( nicl ] 
iti . \ trig trl 
net ) < if \ 
1 f : ex slide rul 


which is new to us, together w 


possibilities and pi 


ypertiies, 8 als cic 


length 


scribed at some 

\ Vest Pocket HaANp-sook oF MATHE 
{ATICS FOR [-NGINEERS By | \ 
Waterbury gi 234x5'2-inch pags 
John Wiley & Sons, New York 
Chapman & Hall, London. Price $1 


this littl book iy fore Lis, We 


With 


express surprise that a similar publica 
tion should not have made its appearance: 
long azo It may le described is a mem 
randum of the fundamental formul rt 
various branches of mathematics. whucl 
CVeTVOTK doing mathematical wor must 
use, but all of which tew can remembet 
lhe formulas are arranged under th 
headings, Algebra, Trigonometry, Analy 
tic Geometry. Differential Calculus, In 
tegral Calculus, Pheoretical Mec! cs 
and Mechanics of Materials \ thuml 1 
dex to the different sections 1s pr led 
which, considering the small si 
Ok, Is ampl 
Stow BurRNING oR Mutt CONSTRUCTION 

& SU4oxtt-inch pages, 14 tlustrations 


in the text. numerous tables, and nine 


sheets of designs The Insurance: 

ngineering Experiment Station of 

the Boston Manutacturers \lutual 

bears Insurance Company Boston, 
Price 25 cents 


\lass 


his is the third edition of this valuablk 


report, and’ like its predecessors, it deals 
with modern fireproof and fire-resisting 
factory construction lhe plates showing 


details of construction have been thor 


oughly revised in order to bring them up 


lhe use of rein 


to modern practice 


material for factor) 


forced concrete as a 
construction is increasing, and three of its 
main advantages from a. fire-protection 
standpoint are thus set forth lirst, 
everv floor above the ground floor may, 
by avoidance of vertical openings | ugh 
them be made practically a fire wall. The 
floors being in themselves incon stible 
a fire in any story may then be ordinarily 
contined to 1 lt is essential in 
ccomplish this that stairs, elevator n 
belts be placed 1 reproof inclosur it] 
enime ch floor by tire-d 
itters Second fo in addition 
mission of vertical openings pr 1 
ck I vatel 1g] lo rs by Ihe u 
mixtures of good concrete and p 
sign and workmanslup, the possi! 
mage | vate Ol loors belov 
‘ ! u s reduced 
imum, At tial feature of 
] DT ~ 1 tor scuppe.’rs tT Sie 
? ' 
| ) ( yustibl 
, 
! i 
pli disable 
t ™ DOs 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 


THE LATEST INFORMATION 

















Motor-driven Brass-working can be obtained makes it possible for the ing blades are revolved in opposite direc- 
7 operator to change his speeds between tions by the gearing shown at the top and 
Lathe drilling and counter-boring and obtain the whole mechanism is raised and 
the maximum result in either case. As lowered by the hand-wheel and its worm- 
* a a hows a Bardons & #" example of this the makers report a gear connection 
O eaes-working turret lathe. driven 50-per cent. increase the output of one At the bottom of the kettle is a valve 
wennor mned divestin ia the bead of these lathes during one test that was 
t nd having the controller under made Bey so nted directly = the 
nerated tx the handle deve. Th spindles does away with all noise of gear- 
sia oleae Ee menial in = to in TE belting [he electrical outfit is 
which the regular spindle of the lathe 1s supplied by Roth Bros. & Company, Chi- 
Dp ed. so that it does not interfere in °?8° il 
any W vith the regular lathe bearings, 
pind! or other operative teature The Preparation of Cutting 
he motor is normally 2'4 horse-power, Compounds 
liut « verloads can develop 7% horse- 
power, and has a speed range through Much of the value of cutting compounds 
the ntroller of from 390 to 1400 revolu depends on the thorough mixing of the 
tions per minute in either direction. This various ingredients, a feature which has 
is divided into 20 steps, the controller bi received too little attention in many 
ing of the reversible drum type and hay cases. Some shops have rigged up a 
ng a dynamic brake, so that the lathe is small agitator or fan in their compound 


brought to rest as soon as power is shut kettles, but in many cases nothing of the | 


tf, hut there are lead points each side of kind is attempted 














ae 





' 
j : COMPOUND MIXER 


which opens outward and allows the 
mixed stock to be drawn off into the tank 
or other receptacle. In large shops this 
stock is run into larger kettles, 500 gal- 


' 
| 
u\_? 

| 


\ 
hes ; 
/ » 


| 
| 
| — 
| 


lons in some cases, these being also sup- 
plied with a single set of agitator blades 
to keep the compound thoroughly mixed 


i 
| 





j 


at all times 





The small or stock-mixing kettle 1s 


| 


od 


made in various sizes from 20 to 50 gal 
lons, while the larger kettle can be made 
of almost any size wanted. The kettles 
are cast with a double bottom and steam 








can be admitted between the shells to heat 
the compound during the mixing process 
These mixers are made by the H. W 
Dopp Company, Buffalo, N. Y. 














A Grinder with Three Disks 


RASS-WORKIS Ht \ H Uk RIVE 
Che Gardner Machine Company, Beloit, 
the dynamic brake, so that the spindle cai the mixer shown is one of a type that Wis. has made a new combination of 
easily be turned by hand when desired. is being supplied to large concerns, some’ grinding disks by adding a disk to the 
The lathe can be reversed instantly as in of whom are using 500 gallons of cutting right-hand end of the spindle shown in 
threading with olid tap or die, and in| compound a day. This is the small or their No. 12 grinder, illustrated on page 
time than is possible with a belt “stock” mixer and the kettle on a 50- 26. There is also a work table or rest at 


1 


wit different speeds gallon mixer is 26 inches deep. The mix- this end of the machine, and this combin 








July 23, 1908. AMERICAN MACHINIST 


3: 


ation allows one man to work at double An Odd Milling Job 


face grinding between the two disks while 


another can do plain work at the end By M. J. Hepeton 





. 2 : \ short time ago I was called upon to 
A Vacuum Cleaner for Shop Use  desien the necessary tools to fialch thx 
shell valve shown in Fig. 1 

The walls ar ipproximately 1/16 inch 





Chere seems to be no 1 asl \ the 
vacuum syste! f cleaning should not be 2 thickness and the material used was a 

applied to shops as well as to hotels, resi tough low-grade tool steel 
dences and other places. It should be pat It was originally planned to use a profil 
Ing arrangement with a special mill and 


ticularly useful in cleaning the dust from 
the usual guide plate, but instead we made 


tool and pattern shelves, and no doubt 
many other uses will be found for it the milling device as shown in Fig. 2. 

Ch ipparatus shown is being supplied rhis job had to go on a Pratt & Whitney 
by the Palm Engineering Company, Dx 


treit, Mich.. and is designed to be placed a 
bi and ’ cf _ ) 


t started 


in the basement and to 





if 


stopped at will by pressing a_ button Ud 
the outlet to which the hose is attached 

The mechanism consists of a half-hors¢ _) 

pewer Westinghouse motor and a pump - 

of the plunger type, but having a loos« ae 


fitting piston, which is made sufficiently 



































ACLUM CLEANER FOR SHOPS ged 
oof 

tight by supplying water around the out os 
side to make the joint. This reduces the 7] 
friction of the piston and also largely pr A 
vents wear trom the dirt and dust being / 
handled [his system requires no dust 

parators, and allows a very compact 

utfit which 1s entirely self-contained, and Fic. 2 
requires no special foundatior AN ODD MILLING Jo! 





hand miller so we ‘experimented with the 


fo clean files which are clogged with aid of an index head and a sample valve 

tin or lead, they should be dipped in nit until we got it right. We were at sea as 

acid For cleaning files clogged with to the proper angle to set the valve and 
1 


ric 
iron filings, they should first be dipped in the proper shape for the forming “straw 
and rinsed and dipped in berry” tool until one of our toolmakers 


blue vitriol, 
copper or brass, came forth with several small sticks 3 


nitric acid. To remove a 
the file will need to be dipped several inch diameter with plaster of paris balls 
times in nitric acid. To remove zinc, sul- on the end that had been allowed to set. 
phuric acid should be used. After dipping The edges of the port had been left 
in the acid, the files should be thoroughly sharp and by placing the sticks in the 


rinsed with water, thoroughly brushed, chuck and the sample in the index and al- 


and dried in sawdust, or by burning al- lowing the edge of the port to shave the 
been plaster of paris to the proper shape that 


‘ohol on them. These methods have 
the cutter should be made, we had the 





found quite satisfactory 
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for 1 itters as 
head could not be 
as a support was 


proper angle and shap 
in Fig. 1 [he index 
used very Satistactoriiy 


necessary to take the ust of the cut, so 


we used a V-block actuated with a “screw 
wedge. 

[he chuck is of the spring collet style, 
nd there ts a p for the valve to bottom 
on inside the chuck [he index plate at 


the back 1S keyed on to th spindle and 
the whole is adjusted with two lock nuts 


[he spring pin was made rather heavy and 
has od up v well 

lhe shank of e mill had t ve made 

sm that would not stand a very 
heavy ¢ ntil w pported it by drop 
ping a support from the overhanging arm 
with a “brass V-block straddling the 
shank directly behind the cutter 


Several thousand f these have been 


turned out and as no serious complaints 


have been made, it must be satisfactory to 


71671 . 
all hands 


A Machine Possessing Good 
Wearing Qualities 


By F. F. Penn 


About twelve vears ago w ut Me 


operation four machines for handling 
cores in a cast-iron pipe foundry Chey 


were built according to the drawings 


shown in the accompanying line cut 


ind while the machine 
novel or even particularly 


possesses no fea 


tures that are 
interesting, the fact that it has been per 
forming its functions ever since the day 
on which it was started (with the excep 
tion of two or three short shut-downs) 
without any repairs being made, we think 
is worthy of more than a passing notice 
and probably of interest to some of the 
AMERICAN MACHINIST 


readers of the 
I can recollect, thes« four 


As near as 
machines were started 
1896, and during the time intervening 


the first of last May, 


up some time mn 


June, 
between then and 
which is 11 years and 10 months. They 
have handled about 130 units weighing 
from 1200 to 3000 Il. each nearly every 
and each unit was handled 


four times each dav, making about 520 


working day 


lifts per day, or 130 lifts for each ma 


chine. which makes an aggregate of 
ibout 75 tons for each day Che first re 


under way as the pinions 
the driving pin 


ions and they make about 200 revolutions 
ntinually from the 


pair is now 


are worn out These 


rier 
( 


per minute and 


time they are started up in the morning 


until the day’s work is finished, except an 
occasional stop when the operator ts per 
forming other functions 


This drawing of the 


best we now have and a brief description 


might make it more comprehensive 


The 2 7/16-inch shaft A is equipped 
a tight and loose pulley at any con 
to the right or left; in 


venient position t 
them right and left and 


machine is the 


with 


our case we have 
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ai various distances from the machine the left to run it in. Motion is transmitted wall of the foundry and over skids where 
It is driven by a 6-inch belt on an 18 to the trolley through bevel gears C, shaft hot pipes are rolled out and cleaned, and 
inch pulley, and makes about 200 revo DP. gears E and F to shaft G on which this raises considerable dust which 1s 


mounted sprockets which are not very damaging to machinery; one of them 


lutions per minut i 
is in a similar position in a “leanto” in 


Phe pinions / on shaft -<f mesh into shown 


gears O and gears O mesh into gears JN, Motion is communicated to the hoisting which floor molding is performed, and 


thus giving a right and left motion to the drum through shaft B to gear L. This any foundryman knows they raise a lot 
cones P. These cones are running con drives gear A, shaft // and pinion I’ — of dust there, in more ways than one; and 
stantly and with the gears O run loose on which meshes into gear J, and drives shaft the fourth machine is hung on the outer 
shafts 2) and B. Inside of cones 7 1s a Woon which is mounted a 24-inch drum, wall with a box inclosure built around it 
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DETAILS OF FOUI RE HOISTING MACHINES THAT WERE IN CONTINUOUS OPERATION FOR NEARLY 12 YEARS 
conical phi how the pi ee. l 
plug shown), e pleces Y, A. Y one We have other machinery (Ceranes 
° . . . ‘ ‘ ; 
eathered ly ) 1 omatic clutel nd brake that needs some attention in 
| 
‘) 1] 1 | 1 1 
Vv and \ rT ld the load in any repairs every vear, and someti 
shift the coni plug to the right t position when the frict drives are ru tener: and it might he well to s: 
vy means of ‘ ' ' ' a"? | it T , ntiral +) + ] ] 
eal l \\ 1 Wy eutral na Wwe designed and built these 
load, th r | er d is of ese machines could irselves, for our own. use 
shifted { o} tf lone we is sell herwise the ndi . t 
| 1 1) § " 7 , 
ower the 1 i I might say, 1 cen different; the bearings 
7 1 
ric } 
i S \ ey ith br d e still g 
¢ ’ | ? , 
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: A New Direct Reading Chrono- 
graph for Generator Commu- 

. tator or Other Machine 

] Speeds * 


r Lhe 
nad the 


chronograph is shown in 


gears and connections to the 





1 
' 
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cr minute, Or one in ten seconds lhis 
speed could, however, be varied through ~S jit 
wide limits, in practice from 500 to 2000 
r more per minute 

\ printing magnet was used instead of 


pen, and once every second it printed 


(through a ribbon supported 
Sts P's paper | 


drum J) of the chronograph \t 


typewriter 
and /?.) a dot on the 


n the 



































ing motor are shown in Fig. 2 air 


chronograph is driven through the 


and bevel gears at a speed 250 fimes less 


than the motor, which also drives the 


commutator and an alternating generator 





Which provides testing current for 


purposes, the frequency of which current 
has sometimes to be determined Ihe 

sual speed of the machine was 1500 revo 
lutions per minute, and the drum of the 
chronograph therefore made 6 revolutions 


*Abstract from Bulletin of the Bureat 
Standards 





speed of exact] 1500 evolutions pe 
he F 
! i 
| 
a 
i -— 
4 
J 
L 
J 
E4 kt rE NG Hit NOGR H t 5. Ke ( LPRO 
APH 1 
1111 t¢ Lies \\ iti ’ ‘) hots 1! Cad 
evolution t ‘ lrun 1 he rintine 
° s . = ‘ | . a N Lipp tee? 
Magnet Was advanced by it Carriage ( . Rows 
and screw S like the pen of an ordinat 
chronograph, and hence there are 10 rows 2.50 
: 1.&75 ® 
f dots printed, at the rate of 6 dots p 1 666 ' 
Mnute m each W It the speed of the 1.) 10 
1.250 12 
notor is 1250 instead of 1500 there will 1.000 15 
' , , | 750 20 
m 12 rows Of Cots, printed at the rate I 00 0) 
per minute nl ach row, et lable 
shows some of the different speeds 1 rABLE 1. DIFFEREN 
v de sed to tain horizontal rows f GIVE HORIZONTAI 


h cH 
OR 
Number of 1 
per Minute 
Fach Row 
T 
‘ 
‘ 
4 
3 
) 
SPEEDS THAT W 
ROWS OF DOTS 





RS 


MOTs 























If the sp¢ ed is a little greater or less 


rows of dots 


than 1500, for example, the 

will slope one way or the other, the angu 
lar deviation from the horizontal being a 
measure of the variation of the speed 
from the nominal speed, the direction of 
the slope showing whether the speed 1s 
t fast or too slow If the speed is 
variable the line of dots will be wavy. or 
irregular One n therefore see at a 
glance whether the speed is regular, and 
soon learns to estimate the speed without 


stopping the chronograph (if it 1s steady 


and near the nominal value) to within a 


few parts in 10,000 [he interval be- 
tween successive rows of dots at a speed 
of 1500 is 5 cm., and this corresponds to 
on second Hence the record can be 
read much closer than the usual chrono 


graph record 


Fig. 3 is a partial reduced reproduction 


ot L portion if i record 


taken October 0 


chronograph 
906. It shows 8 runs of 


about three minutes each, between which 


are records of somewhat variable speeds 
At the top is given for each run the mean 
amount, in parts per thousand, by which 
the actual speed of the machine falls short 


pt r 


revolutions minute These 


t 1Soo 


rrections are equal to the doubled tan 
gents of the angles of slope 
Personal * 

Frank ¢ B Page, VICE president of the 


EF. W 
from a short business trip abroad 


H. E. Husted, who was foreman of the 
Westinghouse Machine tool 


room experimental for 


Bliss Company, recently returned 


Company’s 
and department 
the past two vears, has resigned 


W. C. Buell, Ji 


the department 


formerly connected 
tf Remington 


s Company, Ilion, N. Y., has accepted 


with sal s 
Arm 
the position of secretary and general man 
the Wi stmacott (sas 


Company, Providence. R. |] 


ager ol Furnace 


B. M. W. Hanson, 
Pratt & Whitney 
Conn., sailed 


ombined business and pleasure trip 


works manager, 
Hartford, 


for Europe July 14 


Company, 
for a 

Mr 
Hanson is accompanied by his family and 
between three and 


xpect to be ibroad 


our months 
J. B. Doan 


manager of 


ind reneral 
lool Works 


returned 


Vice-pre sident 
the American 


Company, Cincinnati, Ohio. on 


July 17 from an extended trip through 
urope in the interests of his e mpany 
Mr. Doan was accompanied on the trip 
by Mrs. Doan and Miss Altet 

Wm. G. Starkweather, for some vears 
with the Allis-Chaimers Company, will 


represent Robx rt Wetherill «& Co., oO! 
tor New England afte 


Besid s the 


Chester, Penn... 


\ugust 1 Corliss engine and 


Satety boilers built by them, he will 


also handle allied lines of machinery for 


power plants 


*Items for this column are solicited 
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| \loulthrop, who has been 1 


nected with the New Haven Manufactur 
ing Company, New Haven, Conn., manu 
facturer of machine tools, for the past 


ently resighed as secretary 
still 
Brown, who has been with the 


Mr. Moul 


thirty vears, 


and treasurer, remaining as director 


William H 


company a long time, succeeds 





throp as secretary and treasuret n 
J. Tudd continues as superintendent 
Business Items 

Page sStorius Drop Forge Compan iow 
installed in its new plant at Chicopee Mass 
combining the business of the factories hereto 
fore utilized at Chicopee Falls and Springfield 
Mass 

The sales of the New Yankee drill grinders 
manufactured b the Wilmarth & Mormar 
Company, Grand Rapids, Mich., during June 
exceeded those of everv other month of 1907 witl 


one exception 
Pool 


the frst 


Pneumatic 
that 


veeks of Jul they received 


dependent Compan 


during two 


tates 


more orders for 


tools and appliances than tle have 


similar period since last) October 


been increased a 


orce of vorkimen has 
Aurora, Ill 
Brow! 
idence, R. I 


The 
Company, Pro 


August 1 to 30 for the annual vacation and repairs 


vorks of & Sharpe Manufacturing 


vill be closed fron 


During the vacation the offices will be open as 
usual and orders for machine tools, machinists 
tools and cutters will receive the same attention 
as at other periods of the year 

The following officers of the Crocker-W heeler 
Company, Ampere, N. J., were elected July 10 
President, S. S. Wheeler; vice-president, Gano 
Dunn; 2d vice-president, A. L. Doremus; chief 


engineer Gano Dunn; secretary Rodman 


Gilder; treasurer, W L. Brownell; assistant 
secretary, J. B. Milliken; assistant treasurer 
G. W. Bower 

J. J. MeCabe, 30 Church street, N.Y states 
that a man calling himself Eddie Ward and 
representing himself to be a salesman for their 
‘double-spindle lathe on the Pacific Coast 
iS an impostor Harron, Rickard & MeCone, 
San Francisco and Los Angeles, and Hallidic 
Machinery Company Seattle and Spokane 
are their only Pacifie Coast representatives 

The Becker Milling Machine Compan Hyde 
Park, Mass., a new corporation, has been organ- 
ized and has purchased the business of the 


Milling Machine 
vell known for vears in the 


Becker-Brainard 
John Becker 


Companys 


machine- 


tool business vill be treasurer and general 
manager The Becker-Brainard Milling Machine 
Company was originated in 1899 by the consoli 
dation of the business of the Becker Milling 
Machine Company of Fitchburg, Mass and 








the Brainard Milling Machine Company of 
Hyde Park Therefore the new corporation 
sa revival of a narne which was formerly ver 
vel nown in the trade 
Trade Catalogs 

hie Waltor Company Hartford Conn, 
Catalog of Walton extractor of broker taps 
Illustrated, 4 pages, 34x6 inches, paper 

Phe Bristol Company Waterbury Conn 
Bulletin No. 87, describing staggered point steel 
belt lacing Illustrated, 16 pages, 34x6 inches 
piper 

Landis Machine Company, Waynesboro, Penn 


Catalog of bolt threading, pipe and nipple thread 


ing and nut machiner Illustrated 


tapping 


10 pages, 6x9 inches 


paper 
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Ihe Taylor & Fenn Company, Hartford, Conn 
Catalog of drill presses, bench lathes, spring foot 
grinders, screw slotters 


Illustrated, 20 pages, 6x9 inches, paper. 


presses, disc automatic 


Company, 
describing 


Manufacturing 
Bulletin No. 1, 


Standard Gauge 


Syracuse, N Y 


Eclipse oil filters and continuous oiling systems 
Illustrated, 28 pages, 8x104 inches, paper 


Business Opportunities 


H. ¢ Kinston, N. ¢ Will estab- 


ish a 


Parrott & Son 
cannery 
W. L. Thompson 
cotton gin 


lrroy, Ala., will erect a two- 


story 
Brass Com 


It is said the Bridgeport (Conn 


intends building a $70,000 tube mill 


prates 


H \ Iyler W 
ill erect a $10,000 addition to its box factory 


Company, Cincinnati, Ohio, 


The foundry of Sayre Brothers, Phoebus, Va 
a~ destroved by fire. causing a loss of $25,000 


Shand Builders’ Supply Company, Columbia 
=. C., will establish a planing mill at Camden 
S. 

Che Straubel Machine Company, Green Bay 
Wis., has recently incorporated and will build 
i new plant 


It is reported that I K. James, Alexandria 
vill establish sawmill and finishing plant at 

Ark 

rhe Union Foundry Company, 

Phe coynpany 


Va 
Argenta, 
Anmisto! Ala 
will enlarge plant manufactures 
soil pipe and fittings 

Jacob Wheatfield, Baltimore, Md., 
factory was recently burned, will put up a modern 


whose box 
three-story structure 

New 
for a 


rhe Rule and Level Company) 
Britain, had plans prepared 
three-story factory building 

rhe Steel City Erection Company, 
ham, Ala., will build a structural shop 
is room 3, Harrison building. 

rhe American Steel and Wire Company 
add another building to the copper department 
at its plant in Anderson, Ind 


Stanley 


Conn., has 


Birming- 
Address 


will 


will erect three 
Hawthorne 


rhe Western Electric Company 
additional buildings at its plant in 
Ill., at an estimated cost of $600,000 

The Manitowoc (Wis.) Boiler Company 
build an addition to its plant and will engage 
in the manufacture of mining machinery 

Contract has been let by the New York Cen 
tral & Hudson River Railroad Company for a 
20-stall roundhouse at East Syracuse, N. ¥ 


will 


The Chattanooga (Tenn.) Gas Company 
will erect building, part of which is to be 


blacksmith and fitting shop 
Mills, Dalton, erect 

the manufacture of cotton 
J.J. Mangham is president 


equipped as a 
rhe Cherokee 

mill buildings for 

towels and blankets 


Ga., will 


rhe Rand-McNally Company, Ossining, N. 
the contract for construction of several 
including a foundry and boiler house 


has let 
buildings, 

It is reported-that the Fort Smith Develop 
ment Company, of Fort Smith, Ark., has arranged 
for the location of a $100,000 foundry at Arkoma 
Okla 

Skinner «& Atlanta, 
contemplating establishing a mill at Montgomers 


Stockton, of Ga are 


Ala., for the manufacture of paper from cotton 
stalk 

Che Termaat & Monahan Company, Osh 
kosh, Wis., building engines and gasolene lo 
comotives, will build an addition to its 
plant 

J. Burkhart & Son, Caldwell, Ohio,” manu 
facturers of wooden rims, handles, et« will 
move to Zanesville, where a new plant will be 
‘rected 

The United Railroads, San Francisco, Cal 


has applied for permit to rebuild its power house 
at Beach and Buchanan streets, at a 
263.000 


cost of 
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rhe Thatcher Manufacturing Company, E 


mira, N. Y will erect a plant in Streator, 
Ill., for the manufacture of glass milk bo 
tles, etc 

The Industrial Bureau of Cincinnati, (hio 


removal of the plant o 


legotiating for the 


Reeves Engine Compan of Trento N ] 
incinnati 

rhe Foster Bedell Implement Works, Chatta 
nooga, Tenn will erect a brass foundr als« 
remodel the present building and insta 
nachinery. 

The Jackson-Church-Wilcox Compa D ) 
Mich., will erect a new factory for , 
Ttacture of automobile part i als i 


boiler plant. 
rhe New York Central & Hudson River Ra 


road Company will b 25,000 additio 


the boiler 
m. Bs 


shop of the locomot epair plant a 


Depew 


Phe 


{ompany ol 


Meta a 


Kansas 


Occidental 


a plant for the man 


at Eureka, Mo 


Phe Monor Ind Cement Tile Compa i 
bee! ncorporated ith $15,000 ipital al ? 
erect a plant for the manufacture of dra 
fence posts, et 

Bids will be opened Ju 20 for constr 
addition to ordnance machine shop a Fort = 
Philip La Arthur Cranstot jllarte i 
New Orleans, La 

Fire destroyed the plant of Shelby (Ohi 
Stet Pube Company, owned by the United 
States Steel Corporatio Loss s Said ’ 
about $2,000,000 . 

Phe Automatic Round Bale Press Compa 
Houston re has been incorporated wit 


$100,000 capital stock by J 4 Taft W D 


Elliott and others 


Phe Triumph Electric Compan Cincinnati, 
Ohio, which purchased land some time ago in 
Oakley Park, has let the contract for its new 


plant at that place 


It is reported that the Blue Island Car and 
Equipment Company, Chicago, Ill, has secured 
a site in Kansas Cit Mo., on which a branch 


shop will be erected 





Want Advertisements 





Rate 25 cents pe ne for wh insertion 
About six words make a ne Vo advertise 
ments abbreviated. Copy should b nt to reacl 
is not later than Friday for ensuing week's issue 
4nswers addressed to our are vill be orwarded 
ipplicants may spe names to vhicl the 
replies are not lo he forwarded hut re plies wu 
not be returned If not rwarded they 1 he 
lestroyed without notice » info ng 
by us regarding any advertiser using numbe 
Original ietters of recommendation or othe 

F value should not be enclosed to nknovr 
esponde nts Only hona fe 1dvertisement 
nserted under this heading No advert ng 
cee pte d from any egency association , 
idual charging a fee fa registration 
TT) “¢ | apy 


ommisstor on 


sifuations 


Miscellaneous Wants 


Smith Co., Columbia, Pa 


Caliper list free. E.G 


If you use small gears in large juantities 

rite Berry & Parker, Erie, Pa 

Steel case hardened: modern methods, Bo 
on Gear Works, Norfolk Downs, Mass 

We buy or pay royalty for good patented 
nachine or tool Box 282, AMER. Macu 

Hand power bending _ tools labor-saving 
money-making Estep & Dolan, Sandwich | 

Light, fine machinery to order; models and 
electrical work specialty I 0. Chase Ne 
irk, N. dé. 

Special machinery accurately built Screw 
iachine and turret lathe work solicited Rob 
ert J. Emory & Co., Newark, N. J 

Wanted—One old style No. 13 B. & 3S. mill 


condition not abso- 


AMER. MACHINIST 
duplicate 
jigs and 


iw machine. First-class 

itely mecessary Box 234 

Special machinery and 
parts built to order; tools 


machine 
experi 


manager of a successful specialty 
with a long practical experience before 


business 


for change 


AMERICAN MACHINIST 


modern equip 
N. ¥ 

and autol 
developed 


ental VOTK complet 


MacCordy Mfg. Co Amsterdam 
Drawings 


designing special 
mnachinery inventors ideas 
mechanical engineer 
class references H. W. Cole 153 Third 


Brooklvn N y 


\ large English firm of machine-tool 
porters having showrooms and off 

Britain, France, Italy and Japan, is ig 
good agencies for machine tools of al 1s 
Apply Box 189, AMERICAN MACHINIST 

Machinery built to order and by contra 
special parts made; gear cutting, automob 
and pattern work, punch press and screw mach 
vork, tools, dies, et Blair Tool and Machi 
Works. West and Morris streets New Yor 
Cit 

Wanted \ good orking parti 
small capital can secure interest in a well equipped 
machine plant, established over 20 years, located 
on line of P. R. R. and P. & R. railroads, betweet 
New York and Philadelphia Write for par 
ticulars *W AMERICAN MACHINIST 

Wanted to Purchase Machine hop Ne 
York or vicinity, suitably ¢ ipped with up-to 
date tools, to employ 10 to 20 men in the building 
of light and medium special machines and 1 
nanufacturing Will buy all or let prese 
owner retain part interest 1853 Hudson Ter 
iinal, N 

(.raduate mechanica engineer plat ce) 
return New York Cit to start business Of mnanu 
laciturers agent ina rhe lal al lines, ineludiu 
railroad up lies machiner tnachine ool 
and general supplies, et« Large experience 
il selling now department Inanager lara 
nachinery house Bo 300, AMERICAN MACH 

Situations Wanted 

Classification nd p 4 f 

ulvertiser, nothing 
CONNECTICUT 

Wanted—Superintendency by energetic ex 
perienced mechanic up on handling help, factory 
costs, organization and production Box 28S 
AMERICAN MACHINIST 

Superintendent, age 39, with many years 
experience, is now at liberty to correspond 
vith parties wishing to secure a man that ca! 
bring their production up to the standard 
and without friction Box 305, AMER. Macu 

NEW JERSEY 
An accomplished draftsman desires change. 


Box 289 


that 


Executive ability. 


Position wanted requires 


experience I 





AMERICAN MACH, 


mechanical 


business and executive ability Age 30 ech 
nical and business education ren years 
experience in shop, drawing room and _ office 
Now chief draftsman three years Desire to 
change Sept. 1 Box 309, AMERICAN MACH 
NEW YORE 

Student in I. C. 8. has finished the mechanica 

ilrawing course, desires position as draftsman 


Age 20; references Box 310, AMER. Macu 

General foreman wants position venty-eight 
vears’ experience thoroughly competent A.] 
mechani Automobile factory preferred Boy 
307, AMERICAN MACHINIST 

Superintendent, all-round first-class mechani 
thirt vears’ experience, thoroughly competent 
Wants position Automobile yorks preferred 
Box 306, AMERICAN MACHINIST 

Wanted — Position draftsman or assistant 





superintendent American, age 26 
shop and extensive ig experience 


men Kast pre 








Hardware care AMER. Macu 


married 
Hustler 


Can handle ferred Box sO. 
AMERICAN MACHINIST 

High grade designer, twelve ears’ all-r d 
experience stean turbines stean engine 
special machiner automat rchiner Viste 
position Vhere originalit and itility§ count 
Box 308, AMERICAN MACHINIST 

HIO 
Wanted —Position as general forematr ler 
ears shop ex perience technical graduate 
reference furnished narried, will go anywhere 
L. B.S care AMERICAN MACHINIST 
PENNSYLVANIA 

| Xpert cost accountant and SVstematizel 
desifes an executive connection with manu 
facturing concer! Up-to-date methods and 
satisfactory results guaranteed. Box 304, AME: 
ICAN MACHINIST 

Engineer, draftsmar University graduates 
eight yvears’ experience along general lines 
presses, dies, rolling mills in steel mill, shop 
engineering Highest reference Box 301 
AMERICAN MACHINIST 

For three years past the writer has beer 


manufacturing 


this Know the details thoroughly and an 
handle either factory end or advertising and 
distributing rhirty-eight, clean, best of reasons 


\ i i er lest 
Lex cal rad ‘ ’ l wp, Tour eut 
lrafting, two Vears ool desiz ind manufa 
ture of small interchangeab v B 0 
(ME in Macn =I 

Po ) i> pre end rad 
pra i (orga i ‘ 

B mm” AME \ M Hi - 





\ \ 

ra i () ’ i id } 

e i 1 | nical a \py 

etter to tl ler ed, sta ig per 
we re rem 1 i I eX pe 1 Canada 
General Electr Co.. T | | "i ro. OM 

I e} na ner ipab 
i orig itl riplete i rotar and iW 
shears, p ‘ vend ro flanger riveters, 
ind auniliar equip | oiler and 
tru ra nop Sta i ’ Xperience 
ig ind exp il I Mere rt 

I I eed t ap | ) (wu. Macn 

MASSACHUSI ~ 

Wanted \ »p per i I ener 
Di un i i ho ha i «et I ra i 
snulactur ‘ onke renicte ind imal 
ort Forge and foundr experience is not 
absolutel hecessal Plant s the and moder! 
and is now running day and night Do not appl 
inless thoroug! competent to take charge 
f 100 men and ike good in quantity, price 
ind qualit of output Give outline of record 
references and mentio alar lesired Bo 
286, AMERICAN MACHINIS1 

NI YOLK 

Wanted Several Ofst-cla oo iheT Derm 
hands preferred; state experi ages eX 
pected, married or single and age Box 14 
Kimira, N. Y 

Wanted A resourcefu eXperienced ian to 
superintend a large established metal drawing 
stamping and finishing plat Must be able to 
handle men and know how to obtain results 


Address Work 


OHIO 


‘Drawn AMERICAN MACHINIST 


Wanted—sScrew machine hands for 
automatic Potter & Johnston and Warner & 
Swasey hand screw machines State experience 
wages and available Address rhe 


(Cleveland 


When 


International Harvester Compan Akron, Ohio 
PENNSYLVANIA 
Wanted—In rapidly growing 75-man machine 
shop, Man to take charge rate fixing, Inspecting 
and timekeeping State salar to start, experi 
ence, age, et Opportunity (Amer. Macu 


Foreman for erecting heavy machine tools 





must be experienced ol accurate machine too 
work with abilit to increase production and 
efficienc State age experience and == salar 
expected Box 278, AMERICAN MACHINIST 

For Sale Foundr machine and carpentr 
shops vith government concession for tweyitys 
ears, at Hermosillo. Me sox YS1. Am. Macnu 
For Sale or Rent—Foundr machine and 
voodworking hop uso blacksmith hop, it 
fire village ot 000 vit! ist ot machinery 
kine opening tor 1 good Dusiness Box » 
Bergen, N. ¥ 

Machinery for sale at i¢ Kokomo, Indiana 
Works of the Pittsburgh Plate Gla Compal 
1 L. H. 30x60 1 P. Allis girder frame Cor 


engine 


10x30 | P 


girder frame Corliss engine, 12’ fly-wlhiee 1G. } 
Blake 9x20x12 duple rtical air p p; 1 E. I 
Allis vertical rfa condenser OO sq.ft 
1 15x18 high speed pisto valve Beck engine 
L 1LOxISx14 tandem compound self-oiling Fisher 
Lutomatic engine l L4x10x1l2 Smith-Vaile 
luplex team pump; | R. H. Rankin & Fritsel 


14x20 Tangye frame slide valve « 
14x20 Tangye 
1 13x20 box bed R. H 

engine; 1 12x20 box bed L. H 
engine ¢ 14x24 


I.. H.; 7 14x24 


Tigzi te 1L. H 
frame slide valve 
Manstield throttling 
Mansfield throttling 
Atlas box bed slide valve engines 


Atlas box bed slide valve engines 


R. H | Laidla Dunn-Gordon 14x22x 18 duplex 
air compressor tly-wheel type air cylinder 
injacketed; 1 Dean Steam Pump Co. 12x7x10 
luplex pump, just out of repair shop; 1 6x4x6 


Worthingtor 


duplex steam pump; 1 Dean Stean 





Pump Co. 10x6x10 duplex steam pump; & 
Cahall vertical water tube safety boilers, 250 h pp 
each Inquire about above of W. D Hartuper 
2d Vice Pres., Pittsburgh Plate Glass Co.. Frick 


Building Pa 


Pittsburel 
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